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requires no wrench deai 



" Ort 1jtfl frtu^iiwP - Ij.^ kiujfw>. 


IT'S THE “LITTLEST" SELF-LOCKING NUT... 


. IN THE WORLD! 


Another "first" by Koynor-originator 
of every ma[or improvement in 
self-locking nuts in the lost 20 years! 

We eliminated conventional hex nut 
wrenching surfaces to give you the 
Keylock H50, a two-point minioture self- 
locking nut that enables you to reduce 
your present space dimensions as much 
as one-third j H50 self-locking nuts ere 
instolled by wrenching on the threoded 
nut element itself with standard spin-type 
or socket wrenches 3 to -I sizes smo/ler 

And because the wrench never touches 
the mounting surface, troublesome 
scratching ond damage is eliminated. 
Your Keylock consultant con point out 
limitless applications in which the HSO 
offers definite advantages. 

KAYLOCK. 

all-metal self-locking nuts 


& 



T O SAPecuARD sensitive radar installations from the 
elements, Goodyear Aircraft builds huge rigid 
radomes of structural plastic— and they u/ili be built in 
sizes in excess of one hundred feet in diameter. 

AIR TRANSPORTABLEI These mammoth spherical 
structures are created from modular plastic panels 
which can easily be flown, in quantity, to the desired 
location— and the radome assembled on the spot. 

Close teamwork with M. I.T.’s famed Lincoln Laboratory 
and Rome Development Center results in the incorpora- 
tion of the very latest concepts into production design. 


HAVE YOU A RADOME PROBLEM? The facilities at 
Goodyear Aircraft are among the largest and most 
modern in plastics fabrication. All this is backed by 
unrivaled skills in design and production — experience 
that pioneered cockpit enclosures and airborne radomes 
— capabilities to analyze and meet your electrical and 
structural specifications. 

For design and production of rigid radomes to exacting 
requirements — you can’t beat the skills and services 
available across the board at Goodyear Aircraft! Check 
into it now— WRITE: Goodyear Aircraft Corporation, 
Dept. 910AA, Akron 15, Ohio. 


ENGINEERED PLASTICS-One of the Prime Copobililies of 

good/Vear aircraft 

Plana in Akron, Ohio, and Litchfield Park, Arizona 




AVIATION CALENDAR 


Jan. n-H-Fifth National Symposium on 
Reliability and Qualitv Control in Elec- 
tronics, Bellevuc-Statlcr Hotel, Phila, 

Jan. 12-16-1959 Annual Meeting and En- 

E 'necring Display, Soeiety of Automotive 
ngineers, Sheraton-Cadillac and Statler 
Hotel, Detroit, Mich. Dr. T. Keith Glen- 
man, speaker. SAE Dinner, Jan. H. 

Jan, 13-H-Symposium on Cathode Ray 
Tube Recording, spon-sored by Systems 
Development Corn., Engineers Chib, 
Davton, Ohio. 

Jan. i9.21-llth Annual Convention, lleli. 
copter Assn, of .America, Villa I lotel, San 
Mateo. Calif. 

Jan. 21-23-South West F.lectronic Exhibit, 
Arizona State Fairgrounds. Phoenix, Ariz. 
Jan. 26-27— Annual Meeting .Assn, of Local 
and Territorial Airlines, l^tional Aviation 
Club, Washington, D. C. 

Jan, 26-29 -27th Annual Meeting, Insti- 
tute of the Aeronautical Sciences, Shera- 
ton-Astor Hotel, Nerv York, N. Y. Honors 
Night Dinner, Jan. 27. 

Jan. 27-29-Fifth Annual Radar Symposium 
(classified). Rockhani Bldg.. University of 


Mich 


)or, Mich 


27-30— ISth Annual Technical Confer- 
ence, Society of Plastics Engineers, Hotel 
Commodore, New A'ork, N. Y. 

Jan. 28-29— Fifth Annual Midwest Welding 
Conference, sponsored by Armour Re- 
search Foundation, Illinois Institute of 
Technology. Chicago. 111. 

Feb, 3-5-Hth Annual Technical and Man- 
agement Conference, Reinforced Plastics 
Division. Socictv of the Plastics Industry, 
Inc., Edgewatcr' Beach Hotel, Chicago.' 

Feb. 12-13-1959 Solid State Circuits Con- 
ference. sponsored by Institute of Radio 
Engineers' Professional Group on Circuit 


niec 


if Electrical 




TIMING 


SYSTEM, . . 1759 


This is a view of the works 
of John Harrison's marine 
chronometer with which he 
won a £20,000 prize from the 
British Government. Using 
this historic timepiece, navi- 
gators were able to determine 
a ship's longitude to within 
half a degree after six weeks 


AN INTEGRATED SYSTEM 
FOR TODAY’S TIMING NEEDS 



The Hycon Eastern Ultra Stable Oscillator, the heart of 
the Integrated Timing System, is guaranteed accurate to one 
part in 10^ and exceeds this accuracy in practice. 

In the Hycon Eastern Integrated Timing System, solar or 
sidereal time is displayed visually and is available for input to 
automatic computers and indexing data with many types of 
recorders , . . magnetic tape, oscillograms, photographs and 
strip charts. Furnishing a lime scale with resolutions available 
to one microsecond, this system, capable of operating anywhere 
in the world, is ideally suited for tracking and control of missiles, 
astronomical measurements, and navigation systems. Write for 
Bulletin TS-OO. 


Toniorron^s Timing Systems . . . Today 



HYCON EASTERN, INC. 


AVIATION WEEK, 


AVIATION CALENDAR 



Remote supervision of vehicies and equipment, weapon control signais, 
steering orders, throttle settings and other commands — are reiiabiy trans* 
mitted, processe^and verified by proven Electro-Span DIgitai Systems. 


These are precise electro-mechanical systems actuated by digital signals 
achieving outstanding accuracy and reliability. Bendrx-Pacific engineers have 
developed a number of unique devices and circuits which have added to the 
precision and stability of these controls at virtually any distance. 


BENDIX-PACIFIC ELECTRO-SPAN SYSTEMS 
ALSO ARE AVAILABLE FOR THESE MILITARY APPLICATIONS — 
Air-6round Data Interchange • Weapnns Cnerdinatinn Data link Systems • Meteorological 
Data Syslems • Supervisory Control Systems • Digital Telemetering and Data Logging Systems 


Bondh-^icMic Eleclfo-Scun 
Systems for milllory 


NORTH HOLUVWOOP. CALIFORNIA 


Bendix-Pacific, Department 432 
North Hollywood, California 

Please send your booklet ES-13 Military Application of Electro-Span. 

Address 

Eastern omcesi (East Coast ReDresenlatlvet P. b. Ou 391. VTilton, Conn.-Dovton, DhiO; 120 W. 2nd St. — 
Washinston, O.C.i Suite a03, 1701 "K" St., N.w, - Cenaoian Pistrlbulors: Computins OevICH of Canada, 
aitaoa 4, Ontario - Eaport Slslslen: Bendln Internaiicinal. 20S E. 42nd St„ Non York 17 




(CoTitimied from page 5) 
University of Pennsylvania, Philadelphia. 

Feb. 12-13— Computer and Data Processing 
ill Industry, conference for manufacturing 
and engineering iiianageinent. Purdue 
University, Lafayette, Ind. 

P'cb, 14— Meeting on Short Range Nfiviga* 
tional .Aids, International Civil Aviation 
Organization. International .Aviation 
Bldg.. Montreal, Canada. 

Feb. 21.22—1 3th Annual Pacific Coast Mid- 
Winter Soaring Championships, Torrey 
Pines Clideiporl, San Diego, Calif. 

Feb. 26-March 1—1959 Engineering Exposi- 
tion, Balboa Part, San Diego. Calif. .Ad- 
dress inquiries to: 422 Land Title Bldg., 
.San Diego, Calif. 

March 3-5—1959 Western Joint Computer 
Conference, sponsored by Institute of 
Radio Engineers. American Institute of 
Electrical En|ineeis and Assn, for Com- 
puting Machinery, Fairmont Hotel, San 
Fianciseo, Calif. 

March 5-6-Flight Propulsion Meeting (clas- 
si6ed). Institute of the Aeronautical Sci- 
ences. Hotel Carter. Cleveland, Ohio- 

Maich 5-7 — W'estem Space Age Conference 
and Exhibit. For infomiation; Domestic 
Trade Dept.. Los .Angeles Chamber of 
Camrocrcc, 404 South Bixel St., U« 
■Angeles 54, Calif. 

March B-11 — Engineering meeting rm the 
turbine in action, sponsored by Gas Tur- 
bine Disision of the American Societv (if 
Mechanical Engiiiecrs, Cincinnati, Ohio. 

Match 16-20-lltTi Western Metal Exposi- 
tion and Congress. .American Society for 
Metals, Pan Pacific .Auditorium and -Am- 
bassador Hotel, Los Angeles, Calif. 

March 23-2fi-\ati(mal Comention. Iiistl- 
tulc of Radio Engineers. Coliseum and 
W'aldorf-, Astoria Hotel, Ness- York, N. Y, 

March 31-.Apt. 2— Polytechnic Institute of 
Brooklyn's Viiith international Sympo- 
sium, Subject; Millimeter Waves. .Audi- 
lotiiim. Engineering Sncictics Bldg., New 
York. N, 3*. Cosponsors; Department of 
Defense Research Agencies and Insliliitc 
of Radio Engineers. 

March 3t-Apr. 5— National Aeronautic Meet- 
ing, Society of .Automotive Engineers, 
Hotel Commodore. Neiv York. N, Y, 

Apr. 5-10-1959 Nuclear Congress. Mnnici- 
pal .Auditorium, Cleveland! Ohio. For 
infomiation; Engineers Joint Council, 29 
West 39th St., New York 18, N. Y, 

Apr. 7.10—1939 Welding Show and -40th 
-Annual Coiivcntioii, American Welding 
Socicis', International .Amphitheatre and 
Hotel Sherman, Chicago, III. 

Apr. l2-I9-.\ir Force .Assn.’s World Con- 
gress of Flight. Las A'egas. Nev. 

Apr. 18.22— .Amuial Meeting. American So- 
ciety of Too! Engineers, Schroeder Hotel, 
Milsiaukec. Wis. 

Apr, 22-24-1959 .Annual Meeting, Institute 
of Emiroiimental Engineers. LaSalle 
Ilnlcl. Chicago, 111. 

May 4-6 — National .Aeronautical Electronics 
Conference, Institute of Radio Engineers, 
Biitmore Hold. Dayton, Ohio. 

May 4-7- — Fifth Annua! Flight Test Instiii- 
mcntalion Ssiiiposium, sponsored by the 
Iiistrumcni Society of -America, Seattle 
Section, Olympic Hotel, Seattle, AV'ash. 
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Dart 

turbine 

power- 

by 



maintained by 



ROLLS-ROYCE, 

the proudest name in 
power, appoints PAC 
their first distributor 
and service agency in 
the United States for 
their Dart engines. 



Rolls-Royce engines, distri- 
buted and serviced by PAC, 
offer to the eviatiori industry 
the finest in powerplants. 

For further information, please 
contact your nearest PAC 
Representative. 


PACIFIC AIRMOTIVE CORPORATION 2940 North Hollywood Way Burtank, California Victoria 9-3481 





Energy conversion V 


our business 


mental knowledge of temperature. 
We searoh for this knowledge 
to increase the effeotivenese with 
whioh we aoeomplieh our mission 
— exploring the needs of advanced 
propulsion and weapons eyetema. 


A thermometer reading? 


Internal motion 
of body particles? 


What is absolute zero? 


What happened to the 
3rd law of thermodynamics? 


How is temperature defined 
in the "pinch effect"? 



THE CAPABILITY TO 
DESIGN AND DEVELOP , 

THE MOST ADVANCED 
SOLID PROPELLANT PROPULSION SYSTEMS 


Astrodyne has the capabiUty and experience to design, develop, and manufacture 
complete solid propellant rocket propulsion systems, extruded and cast propellants, 
rocket motors and boosters, and gas generator charge.s for auxiliary power units. 
.Astrodyne built this capability by bringing together in one productive group an 
elite corps of scientists, engineers, and technicians. Men with experience in research, 
design, and manufacture of superior solid propellants for JATO units, gas generator 
charges, and large boosters were teamed with others who had pioneered in the 
development of the largest rocket engines in use today. 

Thi.s experienced team now is at work on the development of large-scale Cast 
propellant motors, the design of advanced lightweight racket hardware, and the 
formulation and testing of high-energy propellants with optimum physical proper- 
ties for ballistic missile applications. 

inquiries are welcomed on all phases of the solid propellant field— from preliminary 
design to quantity production. 


ASTRODYNE, INC. i«« 




THOMAS A. 



Thomas A. Edison Industries 

INSTRUMENT DIVISION 

49 LAKESIDE AVENUE. WEST ORAN8E. N. J. 


EDISON 


missile control system 
sets new standards 
in miniaturization 

and performance 


Aviation Week 

iffc/vifiog Space Technology 








THE FACTS ABOUT MAGNESIUM 
AND CORROSION 


Once this basic law of nature is recognized, proper design and 
protective measures permit excellent service life. 



M agnesium, the world’s light- 
est structural metal, has a 
successful history of application in 
aircraft, missiles, military ground 
equipment, portable tools, and ma- 
terials handling equipment. 

Yet some designers and production 
men hesitate to use magnesium be- 
cause they have heard that it “cor- 
rodes.” What are the facts about 
this important matter? 

It’s quite true that magnesium cor- 
rodes under certain environmental 
conditions— as does every other basic 
structural metal, Each has its own 
distinct corrosion “personality” in 
the presence of corrosive dements. 
For c.tample, magnesium has excel- 
lent resistance to corrosion in 
strongly alkaline surroundings and 
readily becomes subject to attack 
under acidic conditions. Converse- 
ly, aluminum is resistant to many 
acids but suffers attack in strongly 
alkaline environments. 
Appro.ximatdy 953 of all corrosion 
problems with magnesium stem 


from galvanic corrosion. This type 
of corrosion is caused by differ- 
ences in the electrical potential of 
dissimilar metals coupled together 
and immersed in an electrolyte. By 
understanding the source of corro- 
sion currents, metals and their en- 
vironments can be controlled so as 
to minimize or eliminate these 
sources. Techniques of joining mag- 
nesiiun to other metals have been 
developed which effectively over- 
come the conditions causing gal- 
vanic corrosion. 



NIKE GBOUND GUIOANCE-Lorga mognasium 



The corrosion behavior of metals 
is as much an inherent character- 
istic of materials as tensile strength, 
elongation and other physical prop- 
erties. The laws of corrosion are 
weD understood. Thus they can— 
and should be— taken into full con- 
sideration in any design analysis of 
a product or part. With this concept 



DYAN FIRE8EE, wllh 7S% of It’a aalatlor 



in mind, almost any corrosion prob- 
lem cun be "designed out” from the 
beginning when working with mag- 


Whenever the corrosion character- 
istics of magnesium arc acknowl- 
edged, and preventative measures 
are incorporated into designs, mag- 
nesium gives outstanding perform- 
ance in service. Proof of this state- 
ment is evident by the growing use 
of magnesium alloys for such ap- 
plications as: aircraft skins, wheels 
and engines; missile frames, fins and 
skins; radar nntennas; military ve- 
hicle platforms and wheels; chain 
saws, hand trucks and dock boards, 


TO AID YOU IN APPLYING 



’■MAGNESIUM FI 


THE DOW (HEMICAl COMPANY, Midiond, Michigan -• 


EDITORIAL 


Killian's White House Role 


(Tlis responsibilities and scope ol the office o/ (he special 
.issistaiit to the President for science and tcchnologj' liavc remained 
obscure since tiie post nas created in the post-Spiilnik /all of 
1957 when Dr. James R. Killian, then president of the Massachu- 
setts Institute ol Technolog)’, was siimmniicd to Washinfloii. Dr. 
Killian last ueek made his most coiiipiehensivc report to date on 
the wordings of his office and of the Science Advisors' Committee, 
which he chairmaii.s. Because of the iniporlancc of his post and 
the need for a better miderstandiiig ol the concepts under siliich 
it is directed, Aviation Week is reprinting below significanf extracts 
of Dr. Killian’s speecli at the annual meeting of tlic American 
Assn, for Ads'jiicciiieut of Sriencc.l 

. . . Let me . . . describe the organization and svorfc 
of the President's Science Advisory Committee since 
it was reconstituted at the White House level and since 
the appointment of the special assistant to the Presi- 
dent for science and technology. 

The Committee is concerned broadly in making scien- 
tific advice and analysis available where they arc needed 
in the formulation of national poliev. It is also con- 
cerned with the effect of national policies on the nation’s 
scientific and engineering activities. 

'Jlicrc has been apparently a misconception abroad 
that my office and the Science Advisoiy Committee have 
operating responsibilities. We do not. We have no 
operational responsibilitv, for example, for tlie dcs’clop- 
ment of mis.siles or satellites. We have, of course, made 
intensive studies of various aspect.? of our missile and 
space programs for the infonnation and use of the 
President. Neither do we have any responsibility to 
decide policy. My function and that of the Committee 
is to provide answers to questions raised b^’ the Presi- 
dent, to undertake assignments for him of an advisory 
kind, to mobilize the b«t scientific advice in the coun- 
try, and make recommendation.? to him in regard to 
wavs bv vL'hich United States science and technology can 
be advanced, especially in regard to wa\s by which they 
can be adsanced bv the federal government and on how 
they can best serve the nation’s security and welfare. 
'Ihis advisors’ service, the President has indicated, is 
available also to members of the Cabinet. . . . 

One of the principal functions of the Science Advisoiy 
Committee is to provide a communications center for 
science in the federal government and thus to facilibatc 
intercommunication among various scientific activities 
within government and hetween the cixilian scientific 
community and the government. It is im|Mrtant to 
note that the President of the National .Academy of 
Sciences is ex-officio a member of the Committee and 
that the outgoing President of ICSU flntcrnational 
Council of Scientific Unions) has also been a mem- 
ber. Tlic director of the National Science Founda- 
tion and the Science Adviser of the State Dcjiartmcnt 
sit with the Committee, and the director of research and 
engineering of the Department of Dcfen.se and the chair- 
man of the Defense Science Board are members. W'ar- 
ren Weaver once observed that "What science needs is 
not a lot of planning, but a lot of eons’enient communi- 
cation, so that controls may arise naturally from feed- 
back” . . . 

The eighteen members of the Committee arc repre- 
sentative of those fields of science and technology cur- 


rently important to the government. AVith the exception 
of certain cx-officio members the regular members of 
the Committee have limited terms and thus the mem- 
bership on the Committee rotates. Rotation of mem- 
bers will bring to the Committee different points of 
view and fields of science not hitherto represented. It 
will also help the Committee to avoid eser becoming 
inbred in its point of view. 

In carrying on its work for the President, the Science 
Advisoiy Committee is organized into a group of panels 
which include both regular Committee members and 
other engineers and scientists selected from outside the 
ranks of the Committee. Some of these panels base 
standing responsibilities; others are called together for 
ad hoc assignments. This panel structure has been a 
marked characteristic of the work of the Committee, and 
the intensisc studies made possible by the individiul 
[janels have enabled us to tackle problems which could 
not be effectively undertaken by the Committee itself 
with its limited membership. The (janels are respon- 
sible to the Science Ads’ison Committee, but they draw 
into our councils a wider range of scientific experience 
and expert advice than can be provided by a single 
committee. The Committee also serves as a Iward of 
consultants to me as special assistant to the President. 
This relationship is highly important. One ni.in should 
not try to represent science or to provide expert advice 
in a variety of fields. I drass’ upon the full range of 
advice and experience of the Science Advisoiy Com- 
mittee and its (janels. The Committee has the pre- 
rogatis’c, when it chooses, to report directly to the 
Pre.sident. As special assistant I also have, in addition 
to the Advisor}’ Committee and its panels. s(jecial con- 
sultants, task forces, and staff. At the present time 
the Science Advisory Committee and my office liasc 
about 75 scientists and engineers serx’ing part time. 

It is important to note that the s(jecial assistant for 
science and technolog}’ is invited to sit in on meetings 
of the National Securitv Council and the Cabinet and 
when appropriate or requested, to present the v iews and 
findings of the Science .Adv isor}’ Committee. Tlic Presi- 
dent has thus created a mechanism to bring objective 
scientific and engineering advice to tlie top levels of 
government in a manner that reaches across all agencies 
and departments and yet can serve each of theni. 

In creating this new post and in reconstituting the 
Science Advisoiy Committee, widening its scope and 
associating it with the AATiitc House, the President has 
given special recognition to tlie fact that science and 
tcchnolog}’, apart from their use in solving specific 
problems, have a direct and creative impact on the 
formulation of public polics’. The reconstitution of 
the Committee and the establishment of ni}’ office have 
stimulated an extraordinarv’ ana}’ of requests within 
govemment to make scientific advice available. The 
problem has been to avoid being ovenvhclnied by the 
many requests for advisory scn’iccs while at the same 
time tr}'ing to respond hclpfiillv and promptly whenever 
a need exists. Tlic President’s Committee has encouraged 
the strengthening and full use of each department and 
agency’s own advisory groups. 





One of GPL's ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which (ell Air 


'Force WB-50s exactly where they are 
every flight second. 

GPL auto-navigators give an inslan- 


Ground Speed a 

Speed and Dire „ 

liititude; Shortest Course-To-Dest 
tion; Steering Signal To Pilot (or a 
pilot). 


The systems were developed for the 
Air Force (WADC). They are the re- 


•; GPL's 


md 


o the hreahing of the 80 u.._ 
' ' — nessing of the Dop- 
j/ivi-L-i.vvi IV au navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 



ANY TIME, ANYWHERE, ANY WEATHER 


One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto- navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 

RADAN is ready and available nou to everyone. 


Gpr. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 



ENGINEERS - I 


WHO'S WHERE 


In the Front Office 

Dr. .Mccviii ). Kelly, bomd chairman. Rc1l 
'Icicphonc Laboratorin, Inc., New York, 
-\, V. Dr. James B. Fisk succeeds Or. Kcllv 
as piesKicnt; Estill I. Green succeeds Dr. 
I'isl; as executive vice president. 

John O. Crowley, vice president-project 
management, Grand Central Rocket Co.. 
Redlands, Calii. H. L. Thackwcll, Jr., senior 
vice presidenr^formerly in char|c of project 

outer space flight vehicles. 

L. L. Dodge, vice prwidcnt-adminhlra- 


Honors and Elections 

TT'illiaiii Littlewood, v ice president eqmp- 

becn elected president of the Institute of 
the Aeronautical Sciences for 1959. succeed- 
ing Edward C. Wells, vice presidcnljcnetal 
manager of Boeing Airplane Co.'s Sstems 
Manage-mcnt Office. Ncwlv elected I.\S 
vice presidents ate; Cliffoid C. Fmnas. 
chancclior of the University of Rnfialo: 
Clarence L. Johnson, vice president tcscatcli 
and development of Lockheed -Aircraft 
Cotp.; I. Nevin Pallcv, vice prcsidciit-cngi- 
neciing of 1'cmco Aircraft Cotp.; Raymond 
C. Scbold. vice president-engineering of 
Coiivair. Jerome Lcdeier, director of Flight 
Safety Foundation, was eltetcd treasurer. 

Sam Nnms. president and board ehair- 

Inc.. has been appointed consultant to the 
Director of the Electronics Division of the 
Business and Defense Services Administra- 
tion, U. S. Department of Commerce. 

Brig, Gen. Benjamin S. Kelscv (US.AF, 
ret.), lias been nam«d chairman of an Ad 
Hoc Advisory Panel to the Department of 
the Army on aviation research and develop- 
ment matters. 

At the ijonors Night Dinner of the 
American .\stronautical Society, the So- 
ciety's Fliglit .Achievement Award was 
[losthumously awarded to Capt. Iven C. 
Kinefaeloe, 

Dt. Weliiiigtoii II. Loh. Chance A'onght 
staff engineer for the assistant chief engi- 
neer-technical, has been selected by Tlie 


Changes 

John M. Pearce, manager of Electronics 
Reqiiircincnts, a newly created corporate 
office of The Martin Co.. Baltimore, Md. 

Capt. Wendell W. Siiydam (USN, ret.), 
assistant purchasing manager, Hamilton 
Standard Division or United Aiycraft Corp„ 
\A’indsor Locks. Conn, 

C, Robert Gates, director of product 
planning, Northrop Division, Northrop Air- 
craft, Inc., Hawthorne, Caiif. 

Rnbcrt M. Hayffick, bead-preliminary de- 
sign section, Kcarfott Company, Inc., Clif- 
ton, N. J. 

(Continued on page 95) 
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INDUSTRY OBSERVER 

► North .AmeriGiii Aviation Inc. has won the National Aeronautics and 
Space .Adininistiation conipctitioii for solid-propellant transport (boost) 
vehicles for initial rcsciirch at AA'ailops Island. Va.. on full-scale mode! 
capsules in connection witli NAS.A's project Mercurv manned satellite 
program (.AW Dee. 15, p. 26). Coiitract for seven vehicles— six boost units 
and one tvpc-approvcd vehicle— will run approximately S800.000. 

► Boeing Airgrlane Co. design in Air Force’s Dvna-Soar orbital bomber 
competition utilizes a two-stage solid ]>ropellant booster system 55 ft. in 
diameter with rocket clnstcrs in each stage. W'iiigspan of the final aerody- 
namic vehicle is 35 ft. Vertical stabilizer is used on each wing tip. Wing 
features sharp-sweep delta configuration. Stmctiual proposal c^ls for com- 
bined use of cooling fluid in tubes bnndcd to external skin, a layer of 
insulation, then a primary, heavy load canving substnichire, 

► Air h'orce decision is expected shortly on the choice of a contractor to 
develop a Macli 3 drone to be used as a target by North American I'-108 
interceptors. Bidders include tlie Firestone Missile Division, United Air- 
craft, Northrop's Radiophinc Division and a team consisting of Sperry 
Gyroscope Co. and Grumman .Aircraft. Sperry and Grumman also are 
expected to bid as a team in a new Army target drone competition. 

► Allegany Ballistic Laboratory is developing a liglilwcight second stage 
rocket for NavT’s Polaris fleet ballistic missile using plastic motor casing 
and nozzles and a high energy solid propellant fuel. Weight saving aspect 
of tliis development makes it competitive with the Aerojet second stage now 
scheduled for tlic Polaris. 

► General F.lcctrie Company's Aircraft Gas Turirinc Division is exploring 
the possibilitv of obtaining an Avrp CF-105 twin-jet. all-weather fighter 
airframe for use as a flting test bed for its J93 turbojet engines following 
the failure of negotiations vvitli Air Force to get a Convair B-58 for this 
purpose. Development versions of the CF-105 have been flv'ing with the 
Pratt & Whitney J75 and are scheduled soon to begin fliglit tests with a 
twin Orenda Iroquois turbojet installation. 

► Comjiaiiics associated with Boeing Airplane Co. in its pro|>osal for an 
Ait Force carlv warning and control aircraft include Thoni|)son-Ramo- 
Wooldridge Inc., elcchonics, and Litton Indu.stries, display equipment. 

► Convair's San Diego division has formed a new missile ptedesign group 
tliat will project weapons for possilile .Ait Force. -Aniiv- and Navy application. 
New group functions outside of Com-air's Astronautics Division. 

► Some of the ground and flight test phases of tlie .Ait Force-Martin Titan 
ICBM arc being telcscojicd to accelerate initial firings of the mis,silc. By- 
passed pliascs will lie fed into the test program at a later date for a complete 

► Gennan Air Imrcc version of the Locklicetl F-10-1 intcreeptor will have 
a more sophisticated fire control system than tliat of the USAF version. 
North American Aviation's .Autonetics Division will supply the major 
portion of tliis avionics gear. 

► Launching sjibcc for engines with thrusts considerably higher than the 
currently planned 1-1,500,000 lb, has Iiccn reserved at Ait Force Missile 
Test Ctmter’s Cape Canaveral. Fla., launching complex, Space also has 
been set aside for the 1-1,500,000 lb. thrust veliicles. 

► Forty-inch telescope placed in a satellite orbiting at 500 mi. probably could 
define objects on earth of less than two ft. in size. A 200-in. telescope orbit- 
ing at about 22.000 mi. could define objects of 17 ft. in diameter. Such svs- 
tems are being considered both for asttonomical observation of tiic universe 
and for possible missile attack vvaniing systems. 
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functional testing assures precision performance 



Precision-built synchros require small, uni- 
form air gaps and consistently low torque to 
p^rovide accurate response to a generated 

Barden Precision low torque bearings assure 
the required air gap by close control of radial 
play and concentricity. The SR3SSX8 has an 
extra large O.D. which eliminates the need 
for end caps, increasing air gap accuracy and 
reducing synchro complexity and cost. 

From research and design, through quality 
controlled production, functional testing and 
application engineering eich Barden Precision 
bearing is planned for performance. Barden 
Precision means not only dimensional ac- 


curacy but performance to match the de- 
mands of (he application. 

Borden Precision bearings must pass rigid 
functional tests on the SmoothRator, the 
Torkintegralor and other Barden-developed 
or standard test devices. This functional test- 
ing is your assurance of consistent precision 
performance. 

Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For less 
difficult applications. Barden predictable per- 
formance can cut your rejection rates and 
teardown costs. 
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Traffic Headaches 

Civil Aeronautics Administration, in being absorbed 
by the Federal Aviiition Agenev- list week (sec piige 30), 
brought with it a steadily increasing air traffic |)roblqni 
that continued to overtax existing aviation facilities. New 
rccoids in civil air operations were established during 
C.AA’s 20th and final year tb.it empbasized the need 
for an accelerated program in air tramc control and air 
navigation by the Federal Aviation Agency during 1959. 

Landings and takeoffs during the voar, exclusive of 
milifary operations, reached a new high of 26.7 niilUoii, 
iiul fix postings jumped 17% to 35 million. Instrument 
flight rule en route operations climbed 23% and IFR 
departures rose 12% during the year. Meanvvhile, the 
number of scheduled airline aircraft in operation de- 
clined 1%, although the total number of U.S. active air- 

In an effort to cope with the increasing traffic, CAA 
last year purchased over $77 million worth of new equip- 
ment and established three positive control transconti- 
ncnWl airways. Radar installations were increased from 
45 airport surveillance radars and four long-range radars 
to 47 ASRs and 19 long-range radars. 

Small Business Contracts 

Small firms received at least $14 billion— or over a 
third— of the total of $40 billion in iiiilitarv procurement 
during the past two fiscal vears, Dcpiirtment of Defense 
reported last week. 

Here's the breakdown given by the Department; 

• Small firms received $3.73 billion in prime contract 
awards in Fiscal 1958 as compared with S3. 78 billion in 
Fiscal 1957. 

• A total of 286 prime contractors reported S3.24 bil- 
lion in subcontracts to small finns in Fiscal 1958. In 
Fiscal 1957, 298 prime contractors reported $3.56 billion 
in subcontracts to small firms. 

Military Property 

The three military services have spent a total S26.9 
billion in real property— $20.7 billion in tlie continental 
U.S. and $6.2 billion ovcrsc-as, an inventory survey bv 
IIou.se Government Operations Committee shows. Ait 
Force has the biggest total investment ($9,5 billion) 
and the biggest overseas investment in territories and 
friendly cimntries ($3.4 billion). 

Government Ethics 

Over 50 mrasntes relating to the ethics of government 
employes and outsiders dealing with the government 
were presented in the last session of Congress, indicating 
a growing interest in the subject, according to a studv 
by the staff of the House Judiciary Committee. Two 
proposals to monitor the ethics were rejected by the 
jlalf as "undiilv onerous and expensive in comparison to 
tlie benefits . . . expected to follow.'' Ilicy were: com- 
pulsorv disclosure of income and financial interests of all 
public employes and mandatory paclearanee by the 
agenev or department head of all outside employment. 

Congress, however, was urged to estublish a uniform 
goveminent-vvidc code of ethics, which would; 

• Pcmiancntlv ban anv ex^mplove or retired military of- 
ficers from participating in (or in the preparation of) 


any contract or other proceeding with the government 
ii lie acquired infonnation on the subject matter during 
his government service. 

• Ban. for two years, any ex-cniploye from participating 
in any matter whatsoever involving the agency with 
which he was formcrlv employed. 

• Prohibit those dealing with the goveirinvent “from 
making gifts to, discussing future cmplovmcnt of. or be- 
coming unduly involved socially with officers or employes 
who transact government business with them; from pet- 
.'uading government officials and emplovcs to divulge 
confidential information; from unethically emploving 
former officers or employes as representatives, and from 
making ex parte represencations to agency menihets or 
employes regarding the issues in contested cases that 
have been assigned for hearing." 

Trained Manpower Short-age 

President’s Committee on Scientists and Engineers 
recommended to President Eisenhower last week that be 
take the "responsibility for coordinating and stimulating 
the nation’s efforts in the development and utilization 
of highly trained manpower." The committee pointed 
out that the U.S. is in serious danger nf running short 
of trained manpower during the 1960s. It also stressed 
that the Soviet program to produce competent engineer- 
ing and scientific personnel is growing and has b^omc 
the backbone of their effort to achieve technical supre- 
macy. Conversely, in the U.S., freshman enrollment 
in engineering colleges dropped 13% in 1958. One of 
the physical sciences that is a-cciving little consideration 
from today's students is metallurgy. Eight metallurgists 
were graduated in this country in 1957. This group is 
differentiated from metallurgical engineers, of which 
there worn 577 graduates during the year, because the 
education of a metallurgist is orientated more towards a 
career in basic research. 

Siesta Seat Battle 

Trans World Airlines' siesta sleeper seat service re- 
mains a compctiKve bone of contention with United 
.Airlines. Ordered bv the Civil .\eronaiitics Board to 
either drop the service or inCTcase the fare charged bv 
20% by Dec. 10, (AW Dec. 1. p, 37). T\\'A lia.s coun- 
tered bv asking tlie Board for a reconsideration and stay 
of its November rejection, arguing that a change of 
sleeper scat configuration from 20 to 26 .scats makes the 
CAB order no longer applicable. United contends that 
'nVA is engaging in "dclaving tactics” and furtlicr 
claims that its competitor not only failed to observe the 
Dec. 10 cutoff date but waited until Dec. 16 to file for 
reconsideration following a complaint from the CAB. 

Defective Parts 

In a last move before being absorbed by the Federal 
.\viation Agenev. Civil Aeronautics Administration pro- 
posed reguKtions to tighten control of imports and use 
of forcign-niildc aircraft parts. In the prist, CA.\ has often 
found defective p,irts in the U.S. not made in a country 
liaving a bilateral agreement with this country. Safety 
standards used in the manufacture of such parts by 
bilateral agreement countries generally are of a higher 
caliber, and CAA wants imported parts labeled with the 
country of origin. —Washington staff 
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MANNED SPACE research laboratory (top left), designed by Lockheed Missile Systems 
Division scientists was discussed at American Astronuutical Society meeting (see p. 19). 
Drawing shows laboratory orbiting earth at 500 mi. altitude. Powered by a nuclear source 
shielded at the end of a boom, the laboratory could operate for 10 years. At top right is the 
i.ihcpijloiy's rc^mtry craft to ferry personnei. Space station booster (left) would use 1.16 
million lb. thrust first stage engine, four 25,000 lb. thrust jets. Second stage would use 
hydrogen-fluorine engine; re-entry vehicle (at lop) carries four hydrazine-iluoriiie eo^nes. 


Space Technology 


Van Allen Defines Spaee Radiation Belts 


Two distinct hands found by Pioneer III, Iowa scien- 
tist tells American Astronuutical Society. 


Washington— Existence of two dis- 
tinct belts of intense radiation around 
the earth with a telati'elv low-level 
radiation buffet between is one of the 
important discoveries torcaled by 
.Army's recent Pioneer III lunar probe. 
Dr. James Van Allen reported at tlie 
fifth annual meeting of tlie American 
•Astronautical Society here last wceL 

This suggests that a human could 
safely orbit in a ligbtb’ shielded satel- 
lite at altitudes of around 6,000 nii., 
between the two belts, Van Allen indi- 

llie first radiation belt extends from 
approximatclv 1,400 to 3,400 mi. alti- 
tude at low (near-equatorial) geo-mag- 
netic latitudes, while the second is at an 
altitude of 8,000 to 12.000 mi. and ex- 
tends around to higher latitudes— per- 
haps 50 to 60 deg. 

NIaxiniuni radiation intensity ap- 
pears to be the same for both belts, 
Van Allen reported. Peak count of 
25.600 per second from two Gcigct 
counters is equivalent to radiation in- 
tensity of 10 roentgens per hour if 
radiation consists primarily of electrons 
or .about 100 roentgens per liour if 
|)rotons. Peak intensity occurs at alti- 
tude of about 2,400 mi. in first belt, 
at around 10,000 mi. in second. 

Buffer Zone 

Minimum intensitv in the buffer 
zone, which occurs at around 6,000 
mi., is approximately 0.3 roentgen per 
hour if radiation cimsi.sts of electrons. 
This is equivalent to maximum safe 
weekly do.sage recommended by Atomic 
Energy Commission. 

At an altitude of around 25,000 mi., 
radiation intensity has fallen off to 
about onc-thou.sandth its peak value, 
rnd beyond 36,000 mi. appears to re- 
main constant at one ten-thousandth 
tlie peak value. Dr. Van Allen said. 

Tliis suggests that strength of earth's 
magnetic Geld dimlnisiK's rapidly be- 
yond an altitude of approximately 18,- 
500 mi. from the earth's surface, mak- 
ing it too weak to trap particles 
emanating from the sun or other 

Pioneer III data confirms specula- 
tion advanced several months ago by 
Carl Mcllwain, one of Van Allen's 
associates at State University of Iowa, 
that radiation consisted of two belts 
instead of one as originally believed 
(AW'' Nov. 3, p. 28). New data, which 
gives the most complete and authori- 


tative profile of radiation intensity vet 
obtained, also appears to explain dis- 
crepancies in the daha obtained from 
several previous space probes and satel- 
lite experiments. Pioneer III provided 
almost continuous measurements out 
to its 63,580 mi. apogee and back to 
within 2,000 mi. of tlie cartli. provid- 
ing ideal doubic-eheck data from the 
same instrumentation. 

Mere Probes Needed 

Result of Pioneer 111 probe has 
whettcxl scientists’ desire to detennine 
whether radiation consists primarily of 
clcetrons, protons, alpha particles or 
other types of radiation. This will re- 
quire several spice probe experiments 
using special scintillation counters vvliich 
can sort one type particle from another. 

Van Allen praised the performance 
of the Pioneer III telemetering system 
developed by Jet Propulsion Laboratory, 
the two Cciget counters manufactured 
bv Allton Electronic laiboratorics and 
the ground tracking stations at Cold- 
stone Ijkc. Calif., and at hfayaguez, 
Puerto Rico. 

llic society's Space Flight Award 
was presented to Van .Allen by Dr. 
Hugh L. Dryden. deputy administrator 
of National Aeronautics and Space .Ad- 
ministration. Botli were made fellows 
of the society, vvhicli has grown in the 
past year from a nicinbership of 410 
to 85(1 scientists and engineers. Cor- 
Ijoratc membership has doubled, from 
four to eight- The meeting was held 
in conjunction with the 125th annual 
meeting of the American Association 
for flic Advancement of Science. 
Pickering Report 

Dr. William II. Pickering, director of 
NAS.A's let Propulsion T.aboratory. gave 
other nevv details on Pioneer Ill's flight, 
lie reported the apogee as 63.580 mi. 
instead of the 66.654 mi. rqwrtcd 
initiallv (,AW Dec. 1 5. p. 28). 

De-spin mechanism, which was to 
slow the satellite's rotation from 400 to 
6 rpni., failed to operate. Pickering 
said, altliougii tlic timer that was to 
trigger it did function, arming the 
memorv circuit in the optical sensing 

Tlic sensing experiment was to have 
been a test for a trigger device that 
could activate a television camera in 
future probes, but Pickering gave no 
indication of its success Other than to 
say the memory circuit was armed- 


Mcdian temperature maint.iined bv 
the black and white paint overiav on 
the gold-coveted satellite was 37C’over 
most of flic flight. Goal was to keep 
the temperature within 10-50C, Picker- 
ing said, 

Pioneer III was not expected to come 
closet than seven degrees to the Puerto 
Rico station's horizon. When the 
probe's incorrect trajectorv carried it 
to within 2.3 deg., Pickering said, 
"there were some anxious moments" 
because flic station bad a designed 
beam vvidtii of approximatelv plus or 
minus four degrees— a compromise be- 
tween tlie effective range of the system 
and tlie angular position above the 
horizon. The 2.3 deg. position came as 
the probe was passing through "the 
most interesting part of the Van Allen 
radiation belt." but the station was able 
to receive contimiously. 

Its ahilitv to track to its design thres- 
hold of 50,000 mi, has been proved, 
hut ahilitv of Goldstonc to track to 
500.000 mi. still must be tested. 

Two dozen technical papers were 
presented at the A.AS meeting, phis a 
dozen by American Phy siological Society 
memlicrs, whose program was cospon- 
sored bv ,AAS. 

Orbiting Laboratory 

Research laboratory that would orbit 
at 500 naut. mi. or more and carry a 
crew of 10 scientists (p. 18) was pro- 
posed by two authors from Lockheed 
Missile Systems Division in a paper 
supported bv a detailed, 155-pagc engi- 
neering study to which 14 Otiiers had 
contributed. Size of the stiidv would 
have been several times tiiat except for 
seciirltv and editorial considcratinns. 

Tlie Lockheed scientists. Saunders 
B. Kramer and Richard A. Byers, be- 
lieve the station wouid be feasible at 
the state of the art anticipated within 
10 years. They claim a number of ad- 
vantages over most previous spaee sta- 
tion designs. Details include: 

• Station would lx: a 400-ton wheel as- 
sembled from cylindrical compartment, 
prefabricated on the ground. Cvlindcrs 
would have automatic coupling devices 
and air locks at each end and would be 
20 ft. long by 10 ft. in diameter. 

• Use of muiti-niaiincd, "astrohigs”- or 
space “switch engines”— plus prefabri- 
cation eliminates tlie need to construct 
the station in space in the skvsetaper 
manner suggested in manv other pro- 
posals. First few sections would be 
guided into close proximity by ground 
control before the first astroiug went 
aloft to pull the sections together. 

• Astrotug would support two or three 
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iiitn fot seven davs. I'^icli cylinclricjl 
compaitnicnt also would have sonic de- 
gree of self-sufficiency. I his eUininatcs 
even the requirement for space suits 
and provides the natural environment 
iiredcd for productive work, the authors 

• Boosters for the coinpartnients and 
for rc-entn- vehicles would use a 
■ plugged noazle" first stage engine of 
1.16-inillioii lb. thrust, similar to one 
being developed by General Electric 
Co. and would he recoverable through 
use of four jet engines. Upper two 
stages would use high cnergv’ projjcl- 

Length would be 1,820 ft. 

• Initial crew would be an astronomer, 
two phvsicisfs. a chemist-photographer, 
a biologist, two electronic engineers, 
a mctallurgist-inacliinist and two phy- 
sicians. 

Technique for using an earth satel- 
lite for tcrrcstial navigation was pro- 
posed in a paper bv Robert Kteheverry. 
Richard Brooks and Jack Russell of 
the Naval Ordnance Test Station, 
China Lake, Calif. Tlic method cm- 
plovs a combination of celestial navi- 
gation and distance-measuring equip- 
ment techniques but requires ■no opti- 
cal measurements. 

The method assumes that the orbital 
position of a navigation satellite can 
be predicted to an accuraev’ of within 
one mile at any instant in time, pro- 
viding ferrestial vehicle position fixing 
accurate to within one mile. Satellite 
would be equipped with small radar 
transponder similar to that used in 
ground DMET stations on civil air- 
ways while ships and aircraft would be 
equipped with an interrogator similar 
to present airborne DMET sets. Time 
itquired for a vehicle signal to roach 
ihc satellite and its reply to come back 
would be used to detennine slant- 
i.uige distance to the satellite. 

Bv making two siidi slant-range 
measurements, separated by a short 
interval of time, two circular lines of 
position arc obtained which intersect 
at two points— as in celestial navigation. 
Vehicle could use a directional an- 
tenna to detennine which one repre- 
sents its own tcrrcstial position. 

Navigation satellite, which appears 
veil within the existing state of the art, 
should weigh no more than 30 to 100 
lb., measure two to three feet in di- 
ameter. the NOTS scientists concluded, 

A high definition television camera, 
espceialTv designed fot a reconnaissance 
satellite, has been developed by Radio 
Corp. of Aiiietiea’s .^stro-Elcctronic 
Products Division. RC.\ scientists ic- 
|)ortcd. A miniature television camera 
IS designed to take "still” pictures, 
store the image until it Can he trans- 
mitted to earth via low-powered nar- 
row-band radio transmitter. 

Operational and cnvitonmenhil de- 


mands of the satellite require major 
change in design of vidccon tube used, 
compared to earth-based television 
cameras. Tube can be exposed to image 
for onlv a few milliseconds if picture 
smearing is to be avoided. Tliis re- 
quires use of photoconductivc material 
with higher sensitivity. In order to 
transmit picture over niirtovv-band, low- 
power transmitter requires drasticallv 
reduced vidccon scan rate, which tends 
to reduce the picture contrast unless 
special corrective techniques arc em- 
ployed. 

RC.\'s satellite 'IV camera and as- 
sociated cirenitrv are coniplctelv trans- 


\\'ashington— Report that the Rus- 
sians have clevcloijcd an 8,700-mi. 
ballistic missile (.\W Dee. 15. p. 25) 
has prompted speculation that the 
Soviets arc attempting to outflank the 
coverage of the eostlv Ballistic Missile 
Early Warning System (BME\\’S1 
the U. S. is now constructing in .Maska 
and Greenland (AW July 28, p. 19). 

A spokesman for Radio Corp, of 
.\mcrica, HMEW'S prinre contractor, 
savs tlial the radar coverage will not 
be outflanked if the new ICBMS ate 
launched from the USSR or its Euro- 
pean satellites hut could be outflanked 
if the missiles ate fired from other 
parts of the world. 

'Hie S.700-mi. figure quoted bv Sen. 
Hubert n, numphrev (D.-Minn.) fol- 
lowing his inten-ievv with Soviet 
Premier Khrushchev (AW Dee. 1 5. p. 
25) is not by itself significant unless 
corresponding pavloiid size for tliis 
range is also specified since piyload 
can be traded off for range. 

earrv a thcrmoniicleat vvarliead over 
the 8,700-mi. distance, the ICBM 
would allow tlic Soviets to disperse 
missile bases southward into Turke- 
stan and Southern Siberia, possibly 
even Tibet, beyond flic reach of cur- 
rent U.S. ballistic missiles. 

This would Ix' within the range of 
Strategic .^ir Command bombers op- 
erating from Middle Eastern air bases. 
But the Russians mav believe that the 
U.S. will be forced to abandon these 
bases under Arab nationalist pressure. 

However, moving Russian ICBM 
bases into southern portions of tlic 
countrv would bring them into 
closer range for Polaris-type missiles 
launched from U.S. submarines in 
tlic Arabian Sea and Bav nf Bengal. 

Some obseners believe that the 
8,700-mi. ICBM development was 
not originally intended to have this 
range hut was begun at a time when 
thermonuclear warheads were con- 
siderably larger and heavier, ^\'he^ 
warhead size and weight reduction be- 


istorized and can operate unattended 
under variations of light and image 
motion despite initial exposure to 
stresses of rocket launching, company 

Possibilitv of using infrared tech- 
niques to scan the earth's horizon in 
order to establish vertical reference for 
space vehicle re-entry control was sug- 
gested bv E. J. McCartney of Sperry 
Gvroscope Co. Use of earth’s horizon 
could provide a vertical reference which 
is completely unaffected by vehicle 
moHoii.v. Use nf infrared scanner makes 
tcclini([itc usable in davHmc or niglit- 
tinic, McCartnev pointed out. 


came feasible, development was con- 
tinued to provide iuCTcased tactical 
flexibility and a more powerful lauiicli- 
ing vcliiclc for space probes. 

Hie Russian ICBNf could be used 
at shorter ranges with more powerful 
or multiple warheads. Or it miglit be 
lobhed in at low altitudes on a less 
efficient trajectory in order to take 
advantage of the earth's curvnturc to 
delay detection by BMEWS radars. 
(At a range of 3,000 mi., the earth's 
cunaturc prevents radar from seeing 
targets below an altitude of approxi- 
mately 1. 100 mi.) Low-altitude trajec- 
tory makes an ICBM nose cone a 
mote difficult target to shoot down 
hut also makes it less accurate. 

Russia Galls for Push 
In Li^htplane Field 

Moscow— Russia is calling on its top 
designers to put the USSR ahead of 
the W'est and Czechoslovakia in build- 
ing high-pcrfomiancc light-plane.s. 

.■\t jia'scnt. the Soviet press asserts, 
single-engine Russian aircraft such as 
the Yak-11. Yak-12. Yak-18 and An-2 
arc good enough for training, air taxi 
and feeder service, agricultural and 
other work, "but thev can't set anv 
world records. Other planes must be 
built for this purpose.” 

A. S- Yakovlev is said to be the onlv 
important Soviet designer to show much 
interest in high-perfonnance light- 
planes. He has dcvelo|X'd tlic Yak-18.^ 
and Yak-18P. 11ic Russian Air Force 
newspaper Sovietskaya Aviatsiva wants 
designers A, N. Tupolev. S. V. Ilyushin, 
A. I. Mikoyan. and O. K. Antonov to 
lend a hand. 

Most needed. Sovietskava Aviatsiva 
savs, arc planes weighing between 1,100- 
h.600 lb., with a ceiling of 32,810-39.- 
5*2 ft.: a 3.105-3,726 mi, range and a 
speed of around 310 mph. 

It also suggested that an amphihian 
patterned after the Soviet SliavTOv Sh-2 
be built for civilian and sports use. 


Soviet ICBM Plans Discussed 
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President Approves Proposal 
For Federal Council for Science 


By Ford Eastman 

Wasliington— President Eisenhower 
last week approved recommendations for 
a new Federal Council for Science and 
i'cchnology to promote closer cooper- 
ation among agencies participating in 
the nation’s scientific programs and 
ordered that a directive be prepared to 
implement its creation. 

Establishment of the council was 
recommended by the President’s Science 
Advisory Committee headed by Dt- 
Janies R. Killian, Jr., chainnan and 
special assistant to the President for 
science and technology, after a year- 
long study of the government's role in 
scientific research and development. 

In his report to the President, Killian 
said the increased importance of science 
is imposing new requirements on the 
govemmont to move forward on tlie 
broadest possible front. Research pro- 
grams. he said, demand a mote balanced 
division of effort among the various 
categories of research and development 
and greater stability and continuity. 

Killian added that consideration mast 
also be given to the capital requicciiients 
associated vvitli expanded scientific ac- 
tivity in order to support and exploit 
new research opportunities and to im- 
prove, and sometimes invent, the tools 
of science themselves. 

He said the government, by properly 
relating science to its policymaking ac* 
livitie.s, improving the management of 
its own research programs and devising 
means for supporting research in private 
institutions, can mote effectively employ 
science and technol^y to solve todays 
specific problems. By doing this, he 
said, the government also can provide 
ccmtiniicdlcadership on a wide scientific 
front in the years ahead. 

The Science Advisory Committee said 
tlio special assistant to the President 
for science, a position lield by Killian, 
should serve as chairman of tlie council. 

Membership of the council would be 
composed of heads or top officials of 
any government department or agency 
with substantial responsibilities in 
science and tcchnologv. ,A suggested 
initial memlicrship included the director 
of the National Science Foundation; 
commissioner of the Atomic Enc^ 
Commission; administrator of the Na- 
tional Aeronautics and Space Adminis- 
tration; Defense Department director 
of Research and Engineering, and re- 

C resentatives of the Departments of 
lealth. Education and Welfare, Inter- 
ior. Commerce and Agriculture. 

Other departments and agencies with 
smaller rescarcli and development budg- 


ets should be represented when matters 
ef concern to them are discussed, Killian 
said. He said a science advisor from the 
Budget Bureau and Secretary of State 
should attend as observers. 

Functions of tlic council, Killian 
said, should lie to: 

• Consider the impact of govemincnt 
research and development policies and 
programs on iion-govcrnmenta! pro- 
grams and institutions. 

• Consider problems and developments 
in the fields of science and tcchnologv 
affecting more tlian one department or 
agency and recommend steps necessiiry 
to promote more effective planning and 
administration of the federal program. 

• Strengthen the government program 
by promoting effective utilization of 
government resources and by promoting 
full cooperation among government 
agencies in program development. 

• Consider and recommend measures 
for implementation of policy decisions 
affecting administration and conduct of 
the federal program, 

Otlicr recommendations made by 
Killian fot the creation of a broad sci- 
ence and teclinology program included; 

• Strengthening government laborato- 
ries. Each department or agency with 


scattered scientific and tcclinical inter- 
ests should designate a representative 
to provide unity and understanding at 
the policy level and to serve as repre- 
sentative to the new council. 

• Government-sponsored research in 
non government institutions. 'I’he com- 
mittee estimated that funds spent bv 
federal agencies in private institutions 
will rise from tlic present 59 to 66% 
by 1962. It added that the government 
has a serious responsibility not to divert 
these institutions from tlicir own 
unique functions and missions which 
it termed vital to American life and 
culture. The committee called for a 
continuation of the project system of 
grants and contracts but said additional 
mctliods are needed in order to meet 
the full range of scientific opportunities. 

• Capital requirements for science. 
I'houghtful and careful planning should 
be given tlie capital needs of science 
by both private and public sponsors of 
research. Lack of instruments and 
facilities is beginning to handicap the 
national scientific effort, 

• Private support of research. Corpora- 
tions and private foundations should be 
encouraged to contribute to the support 
of scientific rescarcli in academic insti- 
tutions. Due to increased govemincnt 
support, there has been a hesitancy on 
the part of corporations and founda- 

• Support of research by state and mu- 
nicipal governments. 



Navy Arcon Designed for Upper Air Research 


Navy Arcon high altitude sounding rocket is undergoing tests at National Aeronautics 
and Space Administration station at Wallop's Island. Va. New rocket, developed by Atlantic 
Research Corp., Alexandria, Va„ will be used by Naval Research Laboratory to study upper 
atmosphere; Navy Bureau of Ordnance also will me Arcon for tests on vibration forces 
on solid propellant rockets. Arcon is designed to carry a 40 lb, pajloud to about 60 mi. 
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York Named Defense Director 
Of Research and Engineering 


By Evert Clark 

Washington— Dt. Herbert 1’. York, 
37, last \veek left his post as chief 
scientist of Defense Department’s Ad- 
sanced Research Projects Agency to 
become the department's first Director 
of Research and Engineering. This 
office, created under the recent De- 
fense Reorganization Act. will; 

• Absorb both the office of Assistant 
Secretary of Defense for Research and 
Engineering, last held by Dr. Paul D. 
I'oote, and the office (if Director of 
Guided Missiles, now held by ^V^liam 
Iloladay. 

• Supervise all research and engineer- 
ing in the niilitarv services and in 
ARPA, 

• Direct some centralized research pro- 
grams, although York said he does not 
intend to create "a vast centralized 
organizjtion to take over what the 
services are doing." 'Hie services will 
continue to operate very much av they 
have in the past, lie said. 

• Serve as the chief scientific advisory 
group to Defense Seactary Neil McEl- 

Botli establishment of flic office 
and the choice of York to fill it raise 
questions about tlic future of ARPA, 
created bv the Administration chieflv 
as an answer to the criticisms of U. S. 
mis.sile and space progress that followed 
the launching of Russia's first Sputnik. 

Although the Administration placed 
considerable emphasis on the im- 


Herbert F. York 

Y'ashington— Before he became chief 
scieiib'st of the Advanced Research Proj- 
ects -Agency last .April, Di. Herbert P. 
York, new Defense Department director 
of Research and Engineering, was director 
of the Livemiore Laboralorv. which the 
UnivRsity of Califtiniia’s Radiation Labo- 

Commission. He was named a luei^r 

mittee on Nov. 30, 1957. At the^'me of 
his appointment to ARPA. York also w-as 
a member of the Army Scientific Advisotv 
Panel and the Ballistic Missiles Advisotv 
Committee. He is a rocmei nieiiibcr of 
the Air Force Scicnb'fic Advisory Board. 
Dr. York is a physicist- He holi Bache- 
lor of Arts and Ma,ster of Science degrees 
from the University of Rochester and a 
Doctorate of Philosophy from the Uni- 
versity of California. He has served as 

of physics at California. Dr. York is 
married and has three children. 


potbnee of a research coordinator in 
its reorganization arguments before the 
last Congress, it failed in its long search 
for .1 qualified scientist from private 
life to fill the job. 

I'act tliat York was appointed only 
after the outside search failed is not 
considered bv Pentagon observers to be 
,1 reflection on his ability. On tire con- 
fratv, most observers feel that Iris de- 
|)arture removes the keystone from llie 
.ARP.A structure. 

York was ARPA's chief scientist, 
advising ARPA Director Roy Johnson 
and directing technical work. He also 
headed the Advanced Research Projects 
Division of the Institute for Defense 
Analysis. IDA is a private corporation 
of universities, created in 1956 chiefly 
to provide research talent on contract 
to the government at salaries higher 
than the civil service stnictnre allows 
government to pay directly. IDA’s ad- 
vanced research division was ARPA's 
d<rvicc for hiring this sort of talent. 
Pay Cut for York 

York himself took a pay cut from 
liis ARPA-IDA salary, estimated at 
537,000 to 540,000, to his new salary 
of S22.000 a vear-cqual to that of the 
service secretaries, lie said Ills new 
office "verv well might" make use of 
tile IDA technique to acquire the talent 
it will need- 

, Asked about ARP.A's future in a press 
conference held immediately after he 
took office. York recalled Deputy De- 
fense Secrctarv Donald Quarles’ recent 
statement that ARPA "is a permanent 
agency within the Defense Dcpaitmcnt, 

-Asked repeatedly througliout the con- 
ference wliy -ARP.A needed to continue 
if his own office was to supervise and 
coordinate all defense research, York 

•Trp'a '’’ wliri^t in a way similar to 
the services' research and development” 

• -ARPA, "as in the case of the serviees, 
will continue to operate research ,ind 
development problems under the gen- 
eral supervision of our office." But 
ARP.A Director Johnson continues to 
report directly to Secretary McElroy 

• ,ARPA “will do specific programs 
vvliich the Secret.irv of Defense assigns 
to it,” while York's office will "super- 
vise all research and development in 
the department." 

• ARPA is an agency within tlie De- 
partment of Defense superstructure as 
distinct from the three services and 
"it or something identical would liave 
to exist;to cany out the programs that 


are to be" assigned to ARP.A. York 
said it is "not just a name, but an 
agimcy and people who have familiarity 
with flic programs" they have been 
directing. 

Asked if his office couldn’t do the 
same job .ARP.A is now doing, York 
said: "I suppose some similar arrange- 
ment could be made . , . but at least 
for now ARP.A remains ... It is alw-.ns 
possible that these things will he 
changed. They will be resolved as we 
go along.” 

• “At the present time, onlv .ARP.A (of 
all the defense agencies) can execute 
programs in space.” This is done 
through the services- 

• He expects no conflict with ARPA. 
Office Staff 

York expects his office to absorb the 
personnel formerly under Dr. Foote- 
162 civilians and 60 militarv— and "the 
bulk” of the 30 civ ilians and eight mili- 
tary men formerly under Holadav, .As 
for relaining Holaday himself. York said; 
"I don't know. I hope to talk to him 
shortly.” Holadav recently was named 
chairman of the Civilian-Slilitarv Liai- 
son Committee for the National Aero- 
nautics and Space Council. ^ ARP.A 

His office eventually will be “probably 
somewhat bigger than” Foote and llnla- 
dav’s offices, York said. His chief dcpiitv 
will be John C. Macaiilcv, now depufv' 
in the office Foote held. 

Functions of the Guided Missiles 
Office will be t.ikcn over gradually 
enough to ensure no interruption of 
missile programs. York said- 

First budget which York will super- 
vise will be one which he had no part 
in making. It will include not onlv 
work to be dnne bv the services, but 
that in ARP.A and other Office of 
Secretary of Defense accounts, and will 
include some aiitlioritv' to transfer funds 
between accounts. 

York was asked when he expected to 
be “c(vmplctely organized.” 

"I never expect to be completely 
organized." he said. “Continual change 
is the order of the dav . . . AA'c will 
change as we go. AA'c don’t ever 
expect to be static.” 
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Contracting Changes Planned in Congress 


By Katlicrinc Johiiseii 

Wasliington — Defense Department 
contracting policy will be a major issue 
in the new Congress which opens this 

'Hie 6rst attempt in 12 vears will be 
made to rewrite and update military pro- 
curement law. Sen. Leverett Saltonstall 
(R.-Mass.) will promptly introduee leg- 
islation gieing legal recognition to con- 
tract bv negotiation (see page 25). 

Over 90% of the dollar volume of 
defense business is by negotiation. Yet, 
the 19-J7 Armed Services Proeureincnt 
Act recognizes competitive advertised 
bid contracting as the standard. Nego- 
tiated contracts have to be justified bv 
one of the 17 "exceptions” permitted. 

Lined up in favor of the general ob- 
jectives of the Saltonstall measure en- 
couraging incentive type and weapon 
svstem type contracting are Sen. Lyn- 
don Johnson (D.-Tex.), Senate majority 
leader; the Department of Defense and 
the fhree military services; Aircraft In- 
dustries Assn., and numerous other in- 
dustry representatives. 

Strong opposition will come ftom 
small business. A substantial bloc of 
congressmen, skeptical of contract by 
negotiation, ate expected to insist on at- 
taching strings to the bill, including a 
strict set of rules on allowable costs 
(AW Oct. 27. p. 55). 

These three issues will be considered 
separately from the Saltonstall measure; 

• Renegotiation. Hearings on continua- 
tion of the law due to expire next Dec. 
51 prokablv will start in February be- 
fore the House Ways and Means Com- 

pccted to be successful in obtaining one 
tliangc in the law: right to appeal re- 
negotiation decisions by the U.S. Tax 
Court to the U.S. Court of Appeals. 
Tax Court has upheld Renegotiation 
Board deteraiinations of excessive profits 
in the majority of cases. Another major 
change Aircraft Industries Assn, will 
urge— that profits earned under in- 
centive contracts be exempted from 
renegotiation-is more controversial. 

• Contractor Indemnification. This leg- 
islation would authorize Department of 
Defense to indemnify contractors and 
subcontractors engaged in hazardous 
work up to S500 million for a single 
catastrophe, and will probably be en- 
acted. The President is expected to re- 
quest it. 

• Patent Rights. American Patent Law 
Assn,— with strong backing from the 
Airaaft Industries A5.sn,, will try to 
obtain patent rights for the inventor 
working under contracts from the Na- 
tional Aeronautics and Space Adminis- 
tration. The Patent rights now go to 


tlie government. The outcome of the 
issue will depend in large maisure upon 
the membership of the Senate and 
I louse space committees. A new pcrinii- 
nent committee will be named in the 
House, and the Senate committee, com- 
posed Inst year of the ehaitmen and 
ranking minority members of other 
Senate committees, will he reorganized. 

On Fiscal 1960 budgets for civil .ind 
military aviation, the pattern is ex- 
pected to be the same as tiiat of the 
)jast few years; the Democratic Con- 
gress will vote more funds than the 
.administration requests but less than 
that (itiginallv asked hv the individual 
agencies. 'ITie Administration can 
utilize— or ignore as it has in the past— 
the added funds. Congress, however, 
is expected to take a stronger role than 
ever before in deciding where defense 
funds are to go. 

House Appropriations Subcommittee 
on the Armed Services has compiled a 
coinprcheitsive staff study on missile 
and advanced weapons reliability on 
whicli to base its decisions. Rep. 
George Mahon (D.-Tcx.), subcommittee 
chairman, has complained that Defense 
Department has spread missile funds 
too thinly over too many programs. 

Commenting on "all this air clutter 
witli missiles and manned airplanes and 
rockets," Mahon has complained lhat 
"decisions appear to rest to a large 
extent upon whether a particular mis- 
sile can W made to operate, with in- 
sufficient attention being devoted to 
evaluating the need for a particular 
weapon as part of the ovcr-all defense 
plan." 

Key senators say that these programs 
will be subjected to paiticulaily close 
scrutinv; .\rmy's Nike Hercules and 
USAF’s Boniarc interceptor missile sys- 
tems, short-range interceptors, aircraft 
carriers, and intermediate-range missiles. 
Congress is expected to welcome push 
fur an acceleration of the shift in em- 
phasis from intennediate to inter- 
continental missiles. 

On the other hand, there is much 
criticism in Congress charging that the 
Administration has moved too slow-lv, 
largely for fiscal reasons, on these proj- 
ects: Navy’s Polaris fleet billistic mis- 
sile; Air Force's Minuteinan multi-pur- 

g ise ballistic missile; USAF’s Hound 
og jnissile for the B-52G bomber; 
atomic powered airaaft, and the Pluto 
ramjet and Rover atomic powered 
rocket programs. 

First order of civil aviation business 
will be legislation increasing federal 
airport aid ftom $65 million to $100 
million a year (AW Sept. 15, p. 28). 
If necessary. Congress is expected to 
override a presidential veto. 


Membership on the two committees 
with jurisdiction over civil aviation will 
l)C substantially changed: 

• Senate Commerce, Four Republicans 
were defeated— John Brickcr (Oliio), 
Diaries Potter (Mich.), William Pur- 
tell (Conn.), Frederick Payne (Maine). 
Thev will be replaced by two Republi- 
cans and two Demoaats. llic com- 
mittee composition will be 10 Demo- 
aats and five Republicans. 

• House Commerce. Ibe four tup 
Republicans resigned or were defeated 
—Charles Wolverton (N. J.). Joseph 
O'Hara (Minn.), Robert Hale (Maine), 
John Hcselton (.Mass.). This advances 
Rep. John Bennett (Mich.) to ranking 
Republican member. 

Hae’s the outlook on other civil 
aviation matters; 

■ Transportation Investigation. Senate 
Coininetce Committee will move for- 
ward with a comprehensive study of 
the entire transportation field, with 
emphasis on a comparison of the 
policies of the federal govemment 
toward the diScrent segments. Sen. 
George Smathers (D.-Fla.), a com- 
mittee member, also has urged special 
investigations of the economic position 
of airlines and the need for new airline 
labor legislation— the airlines were 
placed under the Railwav Labor -Act 
in 1926, 

• Taxes. Increase of the aviation gas 
tax— now' two cents a gallon— prohablv 
will be injected info congressional con- 
.sideration of the President's request 
for an increase in flic general fuel tax 
ftom three to four-and-onc-half cents. 
Sen. Smathers will renew his drive for 
repeal of the 10% pas.songer trans- 
portation tax early in the session. He 
has tlie support of the majority of 
Senate Commerce committeemen. 

• Airmail Postage Rate. This vvill he 
considered in connection with tlie 
President’s request for an inaeasc in 
the regular first-class mail rate ftom four 
to five cents an ounce. 

• CAB Ethics. House Legislative 
Oversight Subcommittee headed by 
Rep. Oren Harris (D.-Atk.) vvill recom- 
mend legislation setting ethical stand- 
ards and penalities for members of 
Civil Aeronautics Board-and other 
regulatory agencies— and indusfrv tepic- 
sentatives dealing with the Board. 

• Military Air Transport Service. I louse 
and Senate Appropriations Committees 
—and prob.ibly others— will review 
MATS operations unda a provision 
written into budget legislation last 
year requiring that $80 million be ear- 
marked for purchase of commercial 
airline services, Airlines are dissatisfied, 
claiming MATS has considaed this 
figure as a "ceiling” instead of a "floor.” 
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Brazil's Felix I Rocket to Carry Cat Passenger 

Brazilian Arm}' hopes to fire a cat into the ionosphere and bring it back alive sometime earlv this month, according to Coi. Santos Lege, 
director of the Army I'echiiical School at Rio dc laneiio. Ihe rocket, "Felix I." a modified French Nord SS-IO aiiti.bmk missile weighing 
770 lb, (left), will be launched vatically to a planned altitude of approximately 112 aii. It piobablv will be fired ftom the Army's launch- 
ing base at Maramhaia. south of Rio de Janeiro. Maximum velociti- is esHmated at 4.470 miili. A uniform pressure cabin for the eat 
(right) will be equipped with a short-wave tiansniittcr. Pllectcodcs will be placed on the cat's liead to measure its cerebral sensitivity 
during the trip, llie cabin is scheduled to be recovered by means of parachutes. I'hc paraeliiite automatically oiiens by radio conttol, 


AIA Endorses Saltonstall Bill 


M’ashingtoii— Representatives of De- 
partment of Defense, the three military 
services and the -Aircraft Industries Assn, 
have aidorscd the major provisions of 
comprclicnsive procurement legislation 
proposed hv Sen. Leverett Saltonstall 
(R.-Mass.) (,A\\’ Aug. 18, p. 26). 

Suggested changes were priinatilv to 
make the measure mote workable and 
flexible to administer, less mandatory. 

Tlie legislation, introcliia'd in the 
closing davs of Congress last summer, 
provides; 

• Competitive negotiation would Iw, en- 
couraged to the same extent that con- 
tract by fomial advertised bid is now, 
with consideration being given to "qiul- 
itv" as well as price. Al.A’s representa- 
tive suggested that "suitability" also 
should be considered. 

• Performance specifications would re- 
place the elaborate detailed specifica- 
tions now required for even minor weap- 
ims- Defense and .ALA representatives 
suggested that the matter be left dis- 


cretionary to suit individual cases. 

• Fixed price or incentive type con- 
tracts would he the rule— unless another 
type contract were specitie.illy author- 
ized bv tbe agena' head. .AIA repre- 
suitative w.anted ttic type further de- 
tailed since Defense now has a wide 
variety of fixed and incentive contracts. 

• Decentralization of militarv supervi- 
sion of research and development con- 
tracts would be encouraged ,md con- 
tractors would pav for "advisotv' engi- 
neering services" detailed to a specific 
jirojcct for the |)urposc of eliminating 
the numerous lavets of review and ap- 
proval now required. Both ALA and 
Defense representatives opposed rcim- 
Inirscment by the contractor. 

• AA'eapon system |)tocurement concept 
would be expanded to all major niili- 
tary "operational systans." Since "op- 
erational svstenrs" is virtually impossible 
to define, there was general agreement 
b\- Defense and -ALA representatives artd 
Saltonstali’s staff that use of the concept 


should be discretionary. The net result 
would be a provision wliich would 
simpiv give weapon svstem procurc- 
ment'lcgal status. 

AI.A lias proposed eliiriiiration of two 
highly controversial provisions included 
irr last simrmcr's version of Saltonstall’s 
bill—rcncgotiatioir (sec p, 24) and small 
business. 

In the snrall business provision, Salt- 
oirsrail's measure would require prime 
contractors to give "preferential" treat- 
ment "to inaeasc tire participation of 
sttrall business concerns" in defense pto- 
curernent- ALA, U. S. Chamber of Cotn- 
titetee and other industry organizations 
are vigoroitslv' opposed to this. It would 
requite prime contractors to assume the 
obligations toward sirrall business now 
assumed bv Defense Department— such 
as reviewing each contract for subcon- 
tract "sct-a-sidcs" exclusively for small 
firms. 

Failure to safeguard small business 
interests vvill nrean .strong opposition to 
tire Saltonstall measure bv- the influen- 
tial House and Senate Snrall Business 
committecF- 
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Bureau of Aeronautics Schedules 
Avionics Division Reorganization 


By Pliilip /. Klass 

\V'asliingtoii— M:i|or rtorganizjtion of 
Navy’s Burum of Aeronautics Avionics 
Division providing a structure tiiat is 
subdivided according to tv pcs of warfare 
rather flian by types of avionic equip- 
ment as in the past is espected to go 
into effect this month. 

Reorganization, wliich !ias been un- 
der study for a year, is expected to aid 
in tile coordination and integration of 
diverse avionic hardware that goes into 
modem Navy and aircraft missiles. It 
..Iso reveals growing emphasis 

upon anti-sulnnarinc w.irfarc. 

The new structure will be the 6rst 
major effort to provide an integrated or- 
ganization fnt the varietv of Bu.\cr and 
Bureau of Ordnance branches that were 
merged two veats ago to form the .Avi- 
onics Division (AW’ Oct. 1. p. 
27). Aircraft instruments and flight enn- 
tiol subseqiicntiv were transferred into 
the Avionics Division from BuAer's -\ir- 
home Equipment Division. 

New organization struetiuc integrates 
the former weapon system project en- 
gineering group with the avionic 
equipment development groups (weapon 
system delivery, fire control .support and 
weapon support systems), lliree new 


'‘vvarfaic groups” and one supporting 
group, and men expected to head them. 

•'Anti-siibniniinc warfare: Capt. II. D. 
Ilcifrich, director. 

• Air defense: Cmdt. L. M. Madden, 
director. 

• Combat air (attack aircraft): Cmdr. 
R. J. Schneider, director. 

• Snpj»rt systems: Cmdr. h'. L. haulk- 

Dircctor of each of the three warfare 
groups is responsible for development, 
application and integration of practi- 
cally all of the avionic subsystems and 
equipment required for aircraft and/or 
missiles employed in Ins assigned area. 
Problems vvnicli formerly had to go to 
the director of tlie Avionics Division 
for resolution can now be resolved more 
t|uicklv one level down, according to 
a BuAer spokesman. 

Each of the tlirce vvarfare groups 
contains a Systems Branch, consisting 
of project officers who act as “one-man 
W’SPO's" to integrate all tlie avionic 
equipment used on a specific aircraft 
or missile. 'Ilicsc men, usually Navy 
or Marine Corps officers, serve as the 
.single point of contact on avionic mat- 
ters for prnje'ct officers in Bu.Aer's Ait- 
cr.ift or Guided Missile Divisions. 


Kaeli of the three warfare groups also 

branches" rcspon.sihle for development 
of specific avionic equipment and/or 
techniques required for their respective 

Some of these equipments and tcch- 
:ilqiics— for example, communicition.s. 
navigation and identification— have ap- 
plication to more than lino tvpe of war- 
fare. Ihe individual component branch 
is assigned to that |)articu!nr warh.iie 
gion|) where its e-qnipment is most im- 
portant and basic, but it also develops 
similar equipment for the two other 
vvarfare groups. 

I'or example, navigation equipment 
is rctJiiircd aboard all types of aircraft, 
but the problem is most crucial to the 
mission of Navy’s attack aircraft, h'or 
this reason, the S'avigatioii & Control 
Branch is assigned to the Combat .Air 
Croup. Similarly, Cmnnumications & 
Identification Branch is assigned to the 
Air Defense Group beeause this is one 
of flic most pressing problems for inter- 
ceptor aircrah. 

Tiie Ait Defense group also contains 
the Air-to-.Air Control Branch responsi- 
ble for intercept radars, computers, 
autopilots and air-to-air missile guidance 
and target seckets. The Electronic 
CountcTTireasnrc.s Branch is assigned to 
Combat .Air Group. 

The .Anti-Submarine AA'arfarc Group 
includes an Underwater Search. Detec- 
tion and Classification Branch, whose 
rcsponsihilitics include magnetic aerial 
detection cqui|)iiient and air-dropped or 
iiir-dippcd sonar gear. The weapons 
Brandi of ASW’ Group includes special- 
ists in nuclear warheads, anti-sub weap- 
ons, heimb racks and related liatdwarc. 

The Support Svstems Crmi|) includes 
the Tedinical .Anaivsis Branch, a new 
section being cst.iblished to analwe 
mathematics and plivsics of new equip- 
ment and techniques proposcrl hv con- 
tractors. Three other branches include: 
Instnimcnts. Technical Support (te.vt 
equipment, specifications, value engi- 
neering, etc.) :ind Support (non-cnmbatl 

.A Bii.Acr S|)okcsinan cnipliasizes tliat 
avionic manufacturers, in most in- 
stances will be doing Inisiniss with the 
same people as in tlic past, althoiigli 
they may he located in different rorvms 
in line with nav organization structure. 
For example, the old Fire Control 
Branch lias been split into two sections. 
One, concerned with air-to-air (inter- 
cept) systems will be part of Air De- 
fense Group, while the other, involved 
with air-to-snrfacc (bombingl svstems. 
is as.signcd to Combat .Air Croup. 

A'’ifh the new organization structure. 
Bu.Acr believes tliat .Avionics Division 
can better liaiidle its increased work- 
load and Ik more flexible in sliiftiiig 
mari]>owcr as emphasis shifts from .air- 
craft to missiles or vice versa. 
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Soviets Detail Tracking Network 


AVashington— Earlier reluctance of 
Russian scientists to admit the exist- 
ence of an electronic satellite track- 
ing network lias ended vvitli the state- 
ment by the president of its .Academy 
of Sciences. Alexander Nesmey-anov, 
that the ground stations are "equipped 
with radio technical and optical insltu- 

First admission that electronic track- 
ing is used came in an unsigned Pravda 
article, reported by .Aviation WrEK 
(AAA' Dec. 1?, p- 48). The article 
simplv mentioned the number of elec- 
tronic observations made of tlirec Sput- 
niks without first .stating that a network 
existed. Scientists at last summer's 
ICY meeting in Moscow refused to 


discuss this type of electronic tracking, 
Nesmtvanov , writing in tlie magazine 
USSR, said stations in tlie tracking net- 
work “arc continuously iKing refined 
and todav comprise a complicated sys- 
tem of automaticallv functioning de- 
vices that gather, record and analyze 
liighlv accurate and predictive data.” 
Nesmeyanov said that Sputnik III: 

• Carried "several thousand" transis- 
tors of various types. Programmer that 
controlled operations of the measuring 
instruments was "made up entirely of 

• Produced audible radio signals at a 
distance of 6,000 mi. and more. 

• Maintained temperature of its instru- 
ment CQnipnrhncnt at between 60-70F. 



'I’liird attempt to fire a full-scale 
Navy-Lockliccd Polaris fleet ballistic 
missile test vehicle from CaiK Cana- 
vtial, Fla., failed last week when the 
missile deviated from course shortly 
after second stage separation and was 
destroyed bv the range safety officer, 
laiter US.AF’s twentv-fourth 'I’hor firing 
ended in a dcstriict. 

Official designation for USAF's 
Northrop T-J8 jet trainer will be Tahm. 
selected from about 5,000 entries in Aft- 
Training Command. First Lt. Larry C. 
Hewitt, Craig .Al'B, .Ala., submitted the 
wimiing name. Twin-engined Talon 
T-38 now is in production at Nortlirop 
Division of Northrop Aircraft at llavv- 
tharnc, Calif. 

Rolir Aircraft Corp. will seek addi- 
tional funds for working capital and 
to retire short term bank loans through 
an offering of 300.000 sliatcs of common 
stock directly to the public. This rep- 
resents about S7 million at last week's 
market price. Based on current prolits, 
the additional shares would drop Rohr's 
per share earnings last year of S4-28 
about a dollar lower. Including this 
issue and allowing for full conversion 
of an outstanding debenture issue. 
Rohr’s outstanding shares would rise 
from just below 1,000.000 now to 
slightly over 1.500,000. 

Annstrong Siddelcy Viper turbojet 
engine is under consideration by India's 
Defense Ministry for production in that 
country under liansc- Armstrong Sid- 
dclcv negotiating team recently in- 
yjcctcd llindnslaii .Aircraft AA’orks at 
Bangalore to study manufacturing possi- 
bilities. Engine would Ik vised to power 
Indian ,\ir Eotcc jet trainers. 

Japanese Defense Agency will pur- 
chase 14 .Allison turbojet engines at 
S40.455 each tor use in Japanese Air 
Force Lockheed T-33 jet trainers. Tlie 
government also has ordered 8500,000 
worth of parts for Lockheed P2\'-7 
anti-snhniarinc warfare pl:mc overhaul 
and repair at Shin Mcivva Airaaft Co. 
plant- The T-33s arc being manufac- 
tured bv Kawasaki Aircraft Co. 

First Britannia 253 tiirhojirop trans- 
port. designed as Royal .Air T'orce troo|) 
carrier, lias made its ntaiden flight from 
Short Brothers Ilarland’s Belfast, 
Nortliem Ireland, airfield. RAF has or- 
dered 20 Britannia 253s, which can he 
conv erted to citlicr freighters or ait anr- 
bnlances. .Aircraft can carrv 115 troops, 
is powered by Bristol Proteus 255 
engines, producing 4,445 cslip. witll 
water injection. 
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AIR TRANSPORT 


Economists Predict New Traffic Growth 


Upswing in airline business after IS-iiiouth hill 
forecast on basis of general economy outlook. 


By L. L. Doty 

Washington— A decicieti upswing in 
.liclinc business and a return to normal 

S ou th patterns after a 1 5-niontli traf- 
' recession is now being forecast for 
1959 by trunkline economists. 

Tlicse optimistic ricvis, in marked 
contrast to the general outlook through- 
out 1958. are based upon an anticipated 
improremcnt in the general ccoiiomv in 
1959 and a stimulation of passenger 
traffic through use of jet cquipnieiit. 

Most economists ate now predicting 
a stc-ady, although un.spcctacular. rise in 
general business actisities that u ill make 
1959 a record '■e-.ir and push the total 
output of goods and serrices well be- 
voiid the S470 billion mark bv the end 
of year. Before 1959 ends. UiS. sched- 
uled airlines uill h;uc a total of 78 
turbojet and 210 turboprop transports 

Direct reaction of airline business to 
the general economy was confirmed last 
year when revenue passenger miles 
plummeted from a historic 15-18% an- 
imal innease tn less than an estimated 
2%, This critical decline in passenger 
traffic brought a halt to the mdustrv’s 
growtli pattern in 1058 for the first 
time since 1945 (AW Dec. 8 . p. 26). 

Most airline specialists now feel that 
1958's leveling-off condition nill be re- 
versed bv an upturn in the general 
economy.' They look ton 12% increase 
in passenger revenue miles for the do- 
mestic trunkline indiistrv and a 10% 

A few airline officials arc reinctiint to 
give this rosy prediction a complete en- 
dorsement hut the; concede that the 
first six months of 1959 should see some 
improvement in the airline picture. Be- 
yond that, they refuse to make anv pre- 
dictions for the vear as a whole. 

However, both the optimistic group 
and the conservative element are fore- 
casting little or no improvement in the 
profit picture in 1959 for the domestic 
trunkline carriers. Expenses arc ex- 

f ected to continue to climb throughout 
959 with labor costs leading the w-av. 
Cost of converting from piston-engine 
equipment to tnrbinc-powercd equip- 
ment also will dig dceplv into profits. 

'I'hc profit squce/c. which first be- 
came evident in miel-1956. continued 
through 1958 when the 12 trunklines 
netted an estimated 850 million— sec- 
ond lowest profit recorded sina‘ 1949. 


Exact amount of profit the industry 
will realize this vear hinges to a large 
degree upon the outcome of the Civil 
Aeronautics Board’s Passenger Fate In- 
vestigation which should be concluded 
late this spring, .^s of now— at the 
present fare level and in v iew of a fore- 
casted 9% incre-.ise in expenses— profits 
for 1959 are estimated at S57 million as 
compared with an estimated S50 million 
in 1958 and actual not eatnings of S27 
million the previous vear. 

However, a rate biKist could suhstan- 
tially rev ise this picture and put the air- 
line industry back into u more attractive 
position as far as rchims on investment 
arc cimccmcd. 

-Mthmigh the imp.ict of jet tr.msport 
sen ice will not be felt fully until the 
latter part of 1959. most observers be- 
lieve initial services bv American uiid 
National airlines will have the effect of 
generating larger volume of passenger 
traffic than that normallv experienced. 

In this connection. Pan -American 
World Airways reported an 18% gain 
in traffic during the last half of 1958 
over the last six months of 1957, -Ac- 
cortling to Pan .American vice president 
Willis G. Lipscomb, the growth in 
transatlantic business was the result of 
improved business conditions and intro- 
duction of jet service, lie added; 

"nie stimulating effect of the jets 
can be judged from the fact that 
advance Isookings . . . during the |ve- 
rind January through -April. 1959, are 
tvvo-and-a-lialf times those on tlie 


‘Taxi Radar’ Order 

equipments (ASDE) for 10 major ter- 
tuinals have been ordered fioin .Xirbomc 
Instrument Laboratories bv the Civil 
AeionouHcs .Administration- 

New ‘‘taxi radar" vvill give control 
tower o|ierators a continuous display of 
all surface traffic, mcliiding both aircraft 
and vehicles oil ninwavs and taxi strips. 
Initial deliveries are slated to begin in 
IS months. The radars will be instilled 
III tlic folluwiiig cities: Boston. Chicago 
(O'Haic). Cleveland (Hopkins). Ixjs An- 
?eles, New York (idlewild), Newark. San 
Francisco. Siattle-Tacunia. AX'askinghm 
National and Wasliiii|lon Inlcmatinnal 
(Chantilly), The tO ASRFj will cost 
51.8 iiiiliion. 


hooks for a similar period a vear ago." 

Bright prospects tor a traffic growth 
voir arc tempered somewhat bv the 
current labor unrest which shows no 
•vign of subsiding. During 1958. strikes 
grounded five airlines for a total of 207 
(lavs. .A flurry of similar strikes, which 
threaten to continue into the first 

a uartcr of 1959, could feasibly e.iu.sc 
1C .airlines to report a slow start in 
recouping their normal traffic growth. 

Despite the sharp dip in the rate of 
traffic increase during 1958, the air- 
lines made a better showing than did 
other intcrcitv public transportation 
competitors. The gain of sligntlv less 
than l'’i in piissenger miles during the 
first half of year compares with a 17% 
drop reported by the railroads and a 
4.5% decline registered by bus lines. 

'i hese facts have led a number of ob- 
seners to conclude that the airline 
iiidustrv has not yet saturated its po- 
tential market and that the improved 
ecomiiiiic situation vvill accelerate the 
trend. During the year, a number of 
carriers can be expected tn follow rceom- 
niendations of Dr. Paul Chcrington 
(,\W -Aug. 11. p. 28) that major sales 
efforts should be directed toward the 
development of new traffic sources 
If successful, such campaigns could 
draw travelers awav from tlie private 
antnmoljile and lure "stav-iif-homes" 
to air travel. 

On the international scene. Sir 
William P- Hildred. director general of 
tilt International Air Transport .Assn- 
forecasts that the mmiher of passengers 
that vvill be carried bv the intcniatinnal 
scheduled airlines during 1959 vvill 
a|iprOiich the 95 million mark coiii- 
pateel with an estimated 89 million 
transported fast year. 

This predicted 8.5% increase repre- 
sents a .substantial improvement over 
the 47f increase reported in 1958 over 
the previous year— a decided drop from 
the 12% Of more traffic increase per- 
formed each yc.ir dining the last 10 
years by the international carriers. 
Hildred attributed the 1958 decline to 
the economic depression but noted: 
"Interii.itional air traffic as such 
siiowed unusual buoyanev during 195.8 
and proved to he less affected by last 
winter’s unsettled economic and politi- 
e.il conditions that we had expected.” 
lletKldtd; 

" I here is now everv indication that 
the tide of air traffic has recovered its 
iiuiiiicntum after the slow-down in the 
rate of increase during the last 12 
ninntlis." 
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Aeroflot Is Poised for ‘Greatest Leap’ 


Moscow— Russian civil aviation is 
poised for the "greatest leap forward in 
the history of world transportation." 
according to Air Chief Marshal Pavel 
1'. Zhigarev. head of the state-owned air- 
line Aeroflot. 

Between 1959 and 1965. the USSR 
expects to show an average annual in- 
crease of 51% in airline passengers 
carried and 29% in ton-miles flown. 
This vvill permit attainment of Premier 
Khrushchev's goal of expanding air 
travel “six-fold’^ during the seven-year 
period (AW Dec. 1. p. 65). 

Marsha! Zhigarev predicts that by 
1964 the Soviet airline’s annual traffic 
gain in ton-miles vvill be equal to total 
ton-miles flown in 1958. "Such a 
growth rate.” he declared, "has never 
been known and never vvill be achieved 
bv anv tvpe of transportation in any 
capitalist nation of the world, including 
the U. S." 

Aeroflot’s greatest expansion plans 
were made known at a time when U. S. 
airline business appeared to be leveling 
off. Revenue passenger-miles flown by 


scheduled American carriers in 1958 
rose oniv 1.8% over 1957, according to 
.Air Transport Assn, estimates. U. S. air- 
line economists, however, are now fore- 
casting a new upswing in business dur- 
ing 1959 (sec page 28). 

Zhigarev said Aeroflot carried 59% 
niDte passengers duting the first 10 
niontlis of 1958 than in the same 1957 
period. Aeroflot releases no passenger 
mile or cargo ton mile totals and pub- 
liclv deals only in percentages. 

During the past two vears. 50-passcn- 
gcr hvin-jet Tu-I04s and 70-passengcr 
’’I'u-lOAAs have accounted for much of 
Aeroflot’s traffic gains- 
Turboprop Gains 

Beginning in 1959, turboprop trans- 
ports vvill provide another major in- 

.Aeroflot is counting on the Ilyushin 
11-18 Moskva to become its turboprop 
workhorse. This 75-to-lOO passenger 
plane has been in scheduled cargo serv- 
ice for several months. 

Also slated for introduction during 


1959 arc the 84-passengcr, four-turbo- 
prop .Antonov An-10 Ukraina and the 
100-passenger An-IOA. The 150-passcn- 
gcr .An-16 is under development, 

Russia’s huge, four-turboprop, tloublc- 
dcckcd Tupolev Tu-U4 Rossiya lians- 
ixirt— to be used in 120. 170 and 220- 
ijasscnger vetsions-and the 100-passen- 
ger twin-jet Tu-104B will follow tlie 
11-18 and An-10 into scmcc- 

In discussing Aeroflot’s new transports 
Zhigarev made no mention of the 100- 
passenger four-jet Tupolev ’Tu-llO. 
Hiis aircraft, first unveiled along with 
the 11-18 in July. 1957. hasn’t been dis- 
cussed in the Soviet press for many 
months. 

The Aeroflot head said the current 
Seven-Year Plan also will be marked by 
a tremendous grow th of short-haul heli- 
copter service in the USSR. Zliigarev 
disclosed that Russia's second inter-city 
helicopter line is scheduled to besn 
operation early tliis year between the 
Black Sea resorts of Sochi and Adler. 

Aeroflot’s first scheduled helicopter 
route was inaugurated last November 
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between the Crimean cities of Sim- 
feropol and Yalta. Tcn-place single-rotor 
Mil Mi-ls are being used. 

Airport facilities, long neglected by 
the Russians, will reeeisc unprecedented 
.(tiention in the 1959-1965 period. As 
coninared with 1952-1958, capital ex- 
penditures for airport construetion and 
reeonstruction will mote tlian triple, ac- 
cording to ZhigatC''. 

Major projects include new terminal 
buildings at Kies, Baku and Ashkhabad 
and reconstruction of Moscow's busy 
Vnukovo .Airport. A tot-al of 90 "trunk- 
line airports will be built or rebuilt in 
tlie next seven years, and the network 
of local fields will be "significantly ex- 

Modern Terminal for Kiev 

The new Kiev terminal, scheduled, 
for completion in 1961. will be the first 
in Russia to incorporate modem, west- 
an-stvle architecture. It will contrast 
sharply with Aeroflot's present unimagi- 
native and overcrowded airport build- 
ings. 

Zhigarev said the Kiev terminal will 
prmide maximum passenger comfort. 


Its 1,588,500 cu. ft. of area svill be 
eight times that of the present strac- 
tore. I'catures include a second-floor 
obserxation deck and a long, roofed 
loading concourse. 

■Aeroflot also expects the.se daelop- 
ments between now and the end of 
1965; 

• "Three-fold” increase in the number 
(it airports equipped for around-the- 
clock operations. 

■ Addition of “tens of thousands of 
kilometers'' of new routes. 

• Increase of “2.75 times” in labor pro- 
ductisitv per ton-mile flown. 

• A 50-5^% decrease in over-all air 
transportation costs. 

• Futtber reduction in passenger fares 
to a level approximating those of Soviet 
railroads. 

• Kate of gain in airline passenger traf- 
fic "considcrabiv exceeding the rate of 

S isseiiger growth for Russian railroad, 
ghway and water transportation." 

• “Two-fold increase in aerial spraying, 
a 50Cf gain in aerial photo activity and 
a "2.2-fold” increase in plane miles 
flown for special-purpose aviation as a 
whole. 


Federal Aviation Agency Adopts 
Final Structnre, Absorbs CAA 


AVasliuigtoii— The final organizational 
structure of the Federal Aviation 
.Agency was adopted last week and ptr- 
viinncl. functions and funds of the Civil 
•Aeronautics .Administration were ab- 
sorbed bv the new, all-povvctful inde- 
pendent agency. 

-At the same time, rule-making func- 
tions of the Civil Aeronautics Board's 
Bureau of Safety also were transferred 
to the I'’AA. Although the agency was 
officially designated a member of the 
Air Coordiiialing Committee during 
the official integration of ail civil gov- 
cmmcntal aviation groups, indications 
are strong that the .ACC will soon be 
dropped as an active organization. 

James C. Pyle, former C.A.A ad- 
ministrator. was named by President 
Eisenhower last week as deputy to FAA 
administrator Elvvood Quesada as first 
predicted by .Aviation- \\'i:kk last 
Aug. 25 (p. 3-1). Pyle has headed the 
20-vear-old CA.A for the past two-and- 
one-half years. 

Under the approved organization 
oattem. the FAA administrator will be 
."sisted bv five executive officers and 
three assistant administrators. Opera- 
tional functions of the agency will be 
handled bv four major bureaus. 

Alignment of executive offices: 

• Office of the General Counsel. Dag- 
gett II. Howard, former deputy gen- 
eral counsel of USAF, has been named 
to this position. 


• Office of the Civil Surgeon. This new 
office was created by Quesada to covet 
llie increasing role medicine is playing 
in the field ol aviation. 

• Office of Legislative Liaison. John R. 
MacKenzie. former congressional liai- 
son chief for the Department of 
Health. Education and Welfare, has 
been named to head the I'A.A office. 

• Office of International Coordination. 
Tliis office will handle all international 
activities and technical assistance pro- 
grams throughout the world now being 
conducted by the CAA. 

■Administrative functions will be han- 
dled by three assistant administrative 


DC-7C Notes Covered 

American Airlines sale of 25 DC-7Cs 
to Genera] .Aircraft and Leasing Co. at 
a cost of ap|>roxiiiiuteIy S91 5.000 each is 
being covered by 1! non-interest bearing 
notes gwaiantecd by General Dvnaniies 
Corp. 

First of the notes, which totals S22, 
875,000, matures on Feb. 1, and the final 
one is due in fune, 1961. General Air- 
craft and Leasing Co., headed by Milton 
W, Arnold, fonnet .Air Transport Assn, 
vice president will sell or lease the air- 
craft as they are delivered. The 25 planes 
will be turned over to General Aircraft 
and Leasing over a seven-mooth period 
beginning Feb. I. 
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offices which constitute a special branch 
of the FAA and which report directly 
to the administrator- Tliey are; 

• Assistant Administrator of Mnnage- 
nicnt Services. .Alan L. Dean, formcriy 
of the Bureau of the Budget, has been 
named to bead this department whidi 
will be responsible for general sen iccs, 
accounting, management analysis and 
programs and budgets. 

> Assistant Administrator for Plans and 
Requirements. -A new section in avia- 
tion agencies, this office will handle all 
forecasting of aviation need.s. Functions 
will include aviation policy, economics, 
statistics, mobilization plans and radio 
frequency nianagement- 

• .Assistant Administrator of Personnel 
and Training. I'his office will handle 
functions pertaining to personnel, re- 
cruiting, classification and wages, se- 
curitv. training and school operations. 
•According to Quesada, the "specialized 
training demands of this agency will 
place greater demands than ever upon 
the -Aeronautical Training Center at 
Oklahoma City." 

I'r.insfcr of the main opetating seg- 
ments of the C.AA to F.AA have been 
planned to prevent any interruption of 

traffic control, safety, insballation of 
facilities and rule making. 

-Airwavs Modernization Board was 
transfi'trcd to h'A.A bv presidential or- 
der on Nov. 1 and was redesignated the 
Bureau of Resc-atch and Development, 
one of the four operating biircaas in 
the new k'.AA cvtablishnient. Technical 
Development Center of Indianapolis 
will be iiietgc'd into the Research and 
Development Bureau as a functional 
part of the National Aviation Facili- 
ties Experimental Center at Atlantic 
Citv, N. J. 

Major Bureaus 

Here are the four major bureaus con- 
stituting the operational branch of the 
Federal Aviation .Agency. 

All burc-.nis report directly to the 
administrator. 

• Bureau of Research and Development 
will handle all operations analvsis, sys- 
tems aiiaivsis and systems expctinicnta- 

• Bureau of Flight Standards, vviiich 
will be headed by former CAA deputy 
administrator \\ illiatn Davis, w ill be 
responsible for the development and 
cnrorccinent of safety standards and 
r^ulations for aircraft and aimien. 
The department also will maintain cer- 
tification and registration records. 

• Bureau of Facilities will be respon- 
sible for the acquisition, installation 
and maintenance of all navigation and 
air traffic control equipment and for 
all matters dealing with airport aid and 
construction. 

• Bureau of Air Traffic Management, 
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No-Shows Plague Non-Struck Lines 


David D. llioinas. former chief of 
CAA's office of ait traffic control. The 
new FAA office will be charged with 
en route and terminal operations, com- 
munications, weather, airspace utiliza- 
tion and systems ptocedutes. 

.Appro.ximatcly S365 million appro- 
priated for CAA operations and S102,- 
000 from CAB funds have been trans- 
ferred to the new agenev. Personnel 
complement will initially total 28,000 
and eventually be expanded to 40,000 
people. Of this total. 135 will be mili- 
tary personnel. 

btgaiiizatioii of FA.A last week ad- 
vances the cstablislinient of the agency 
by one year from the original target 
date of January, 1960, set by the Eward 
Curtis gruup in its recommendations 
to the President for aviation facilities. 

Supplemental Request 
Turned Down by CAB 

AVashington— Civ il Aeronautics Board 
last week cmpliasized its long-standing 
"hands off" policy in airline labor dis- 
putes when it denied applications filed 
by several supplemental carriers request- 
ing expanded authority to aid in trans- 
porting excess traffic generated by 
strikebound airlines. 

Ruling on applications filed as early 
as Nov. 24 by the independent .Airlines 
Assn, plus Universal, United States 
Overseas and Miami Airlines, the Board 
said "that it is in the public interest 
to leave undisturbed the pkiv of noniial 
economic forces in a labor dispute" 
except where the public might he with- 
out the neccssarv- facilities. 

Ill denying the requests. Brxml mem- 
bers dismissed portions concenhiig the 
Trans World Airlines strike since it has 
since been settled and said that the 
carriers failed to offer evidence that 
their services ovet the routes of strike- 
bound Eastern and American Airlines 
would be In the public interest since 
alternative scheduled air service is avail- 
able. 

“Tire Board has heretofore adopted,” 
the C.AB said, "and here reaffirms, a 
policy of denying applications for sub- 
stitute air service where the asserted 
need therefore has resulted from a 
work-stoppage, except where it is dem- 
onstrated that the public would other- 
wise Ire w'itlimit transportation facil- 

Eastern fought the applications, re- 
minding the board of its “hands off" 
policy and pointing out that any temp- 
orary lifting of the supplemental 
carriers' present 10-trip-per-month re- 
striction might seriously injure Eastern's 
attempts to settle its strike. The trunk- 
line added that sufficient substitute air 
service was available to minimize public 
inconvenience. 


By Glenn Garrison 

New York— Christmas holiday air 
traffic from this area felt the impact 
of .American Airlines and Eastern Air 
Lines strikes, altliough most travelers 
who took a chance on getting airplane 
scats were accommodated bv other 
earriers- 

Suspension of service by the two big 
airlines cut traffic movements at New 
A'ork metropolitin airports by perhaps 
20% over all during the holiday period. 

Natiouii! .Airlines ran about 12 extra 
sections a dav during the holiday peak, 
aceoinmodating almost all its standby 
passengers. On Dec. 24, passenger tohil 
from New York was about 3,000, al- 
most double last vuir'.v figure. 

National hired idled Eastern ticket 
counter and reservations personnel on 
a temporary basis to help out in the 
rush, adding about 80 persons to its 
iiomia! complement. 

Many standby p;isscngers found scats 
because of a magnified no-show prob- 
lem; on Dec. 26, 434 persons failed 
to show for National flights from New 
York. Erantic travcler.s were making 
multiple bookings. 

Natioiwl's jet flights ran full during 
the holidays, accommodating some of 
the slandliys. Airline has adjusted its 
H(x;ing TO'7-120 schedules to ease the 
tight utilization cycle I.AW Dec. 22. 
p. 39). Daily Miami-bound flights now 
dep.irt at 9;25 a.m. and 5;25 p.m. in- 
ste-.id of 9;25 a.m, and i;33 p.m. No 
jot flights have Ijeen canceled. 

Trans World Airlines added IK extra 
sections frt)in New York during the 

G ;riod Dec. 19 through Dec. 24. and 
id scheduled more than 100 extra 
flights over its U. S. system from Dec. 
19 thruugii Jan. 6- Both I'W'.A and 
United .Ait Lines said thev were able 
to accommodate almost all passengers 
who vvantecl seats, thoirgli not neces- 


sarily on the flights thev desired. 

Northeast .Airlines received a shot in 
the arm from the combination of holi- 
day traffic volumes and shutdowns bv 
the two major competitors over its 
routes. Northeast's svstem load factor 
was running over 90% doting the holi- 
days. with an average l.fiOOjxissengets 
daily out of New York. Three extra 
daily New A'ork-Boston sections wore 
added for the period. Airline encour- 
aged standbys to trv for accommoda- 
tion, was able to take cate of most of 
them. The regular inducement North- 
east offers standby passengers is puv- 
ment of their limousine fares to and 
from the airport if scats aren't found. 

WTiilc the variety of factors such as 
weather and extra .sections make it diffi- 
cult to statistically appraise the effect 
of the strike on normal holiday traffic 
here, movements at New A'ork Inter- 
national .-Airport provide one indication. 
Idlewild's tower controllers were han- 
dling about 600 movements a dav prior 
to the strikes. This total has dropped 
to about 500 a day, with the e-xception 
of the Dec. 24 peak, when the total 
was 625. 

New York's .Air Route Traffic Con- 
trol Center estimates that the strikes 
uit the Instrument Flight Rules traffic 
which might have been expected in the 
region over the holidays bv 15-20%. 

.At I.aGuardia .Airport, controBcts 
estimate that American normally oper- 
ates about 25% of air carrier flights 
and Eiastem about 15%. Traffic ninvt- 
inents at r.aGiuirdia have been declin- 
ing in volume over the past vear, and 
the strikes cut totals even further. 
I'otiil LaGiiardia movements in No- 
vember. 1957. were 22,801; in Novem- 
ber. 1958 with I'.astern's strike begin- 
ning Nov. 24 the total was 19,744. 
The December. 1957. tofal n-js 22.349; 
up to Dec. 26, 1958, the total was 
16.585. 


Break Possible in Eastern Strike 

New Yoik-Ptsssible break iii the bastern .\ir Lincs-Fliglil Engineers Internaboiial 
Assn. dis))ute whicli has kept the Birtiet grounded since Nov. 24 appeared last week. 
I'he cii|ineeis said they would accept a Miami niediatiir's proposal with "minor" 
clianges. 

This move followed their rejeebon of a Naboiial Mediation Board proptssal to the 
union and the airline that tlie strike be ended, that negobabons be attempted for 
fivT days, and tliat the dispute then go into arbitrabou. Eastern had accepted the 

In other labor developments in the indiistrv, a strike threat against Nabonal 
Airlines by .Ait Lines .Agent .Assn, clerical employes was fntestalled when the National 
Mediation Board offered its services and advised both parbes that the status quo 
should be maintained until mediabon processes were begun under the Railway Labor 
.Act. Both parties replied that thev would accept mediabon. 

.Amcciom .Airlines vsas sbll stiikcbunnd as Ait Line Pilots Assn, delayed decision 
nn a Mediation Board compronrisc proposal which the airline had accepted. ALP.A 
had sought and received clarification from the board on several points in the proposal. 
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Northwest Adds Fuel on New Planes 


Northwest Orient Airlines' turbine 
equipment on order will carr}’ increased 
fuel loads for long range operation, the 
airline said last neck in formallv an- 
nouncing the orders. Aviation \\'ki:k 
reported Northwest's jet plans |unc 21 

(p- 31). 

The line’s five Douglas DC-8s will 
include wing fillet tanks holding 1.380 
gal. of fuel, adding 9.108 lb. of fuel 
weight and 700 lb. of system weight. 
Northwest said the airplane's total lull 
capacity, 23,307 gal. of kerosene, would 
make it a nonstop transpacific aiipkme 
wL-stbound as well as eastlroimd. 

An auxiliat) center section tank (AW 
.\pril 21, p. 102) also is provided in the 
overwater version of the OC-8 North- 
west has ordered, and the total fuel 
difference between the Northwest air- 
plane and the domestic version is 5,707 
gal. 

Maximum gross weight of the air- 
plane is 310,000 lb. and Northwest 
plans to catrv 118-176 passengers. It 
quotes flying time on its Seattlc-Tokvo 
route at 10 hr. 13 min. wotbouiid and 
S Ur. 10 mill, eastboiind. 

Northwest’s 10 Lockheed Klectras 
will be flttcd with extra tanks in the 
wing to carry an additional 1,060 gal. of 
fuel. Northwest quotes range for the 
airplane as transcontinental, but eives 
other specifications closely matching 
tliose previously laid down for the Elec- 
tra. It gives its DC-8 normal range as 
5,100 mi. 

Runwav takeoff kiifth at maximum 
gross weight is given as 9,500 ft. for 
the DC-8 by Northwest; lantling length 
at maximum landing weight is /.lOO ft. 
This compares with previous specifica- 
tions for tlic overwater airplane of 8.300 
h. takeoff and 6,690 ft. landing (AW 
Mar. 3, p. 216A), 

Fnll fuel loads on each airplane may 
require some coinptoinisc on payload, 
either cargo or passenger. The DC-8s 
arc powered hy Pratt dr Whitney 
JT4A-3 turbojets ()75); the Elecfras bv 
Allison 501-D13S. 

Northwest has completed its financ- 
ing program for the equipment (AW 


Dec, I, p. 43). Donald N’yrop, North- 
west president, said Northwest's delay 
in ordering jet equipment will work to 
its advantage in producing savings on 
interest paiments on an\' down pay- 
ment it wimld have had to make in 
ordering equipment earlier and also on 
progress payments as the air]jlanes 
neared delivery. 

Unit prices Northwest will pas are 
S5.7S0.000 for the DC-8 and S2;400,- 
000 for the Eleetra. 

New Control System 
Planned by FAA 

Washington— Federal .^\iation .Agency 
technicians arc concentrating a major 
portion of tlicir research and develop- 
ment funds on a new electronic data 
ptocc-ssing system scheduled to lie the 
Vcv to a fuilv semi-automatic ait traffic 
control svstem bv lurlv 1963. 

Initial installation of basic computers 
comprising the Data Processing Central 
Svstem is being completed at the 
agency's new research and development 
renter at .Atlantic City, with actual 
ex|K;riments scheduled to begin mi en 
route control problems bv August and 
terminal control by March, 1960. First 
testing programs should take about one 
vt-at to complete and will be conducted 
with a 50-target traffic simulator spccifi- 
cjliy designed for the New York area. 
Ill line witli this program, FAA also 
will move most of its New York area 
,\ir Route Traffic Control Center to 
the .Atlantic City site by mid-1959 and 
plans to channel live traffic into the 
new system in I960 and 1961. 

As applied to a routine flight, the 
data processing system goes into action 
before the aircraft leaves the ground. 
Instrument night Rule plans received 
bv Air Route Traffic Control arc fed 
into a computer and stored. Ten min- 
utes prior to takeoff, the computet 
"activates" tlic plan througli automatic 
punch and printers which prepare 
flight progress strips for tlic control 
tower, the IF'R room and the center’s 


departure and transition consoles. Per- 
sonnel then mount these strips in a 
display on their consoles. 

Toner operators, bv' means of a fin- 
gertip keyboard, transmit estimated 
fligiit departures directly to control 
center computers which automatically 
search stored flight plans. If the tower 
(>per;itor’s estimate docs not conflict 
with am other fliglit pkms. the com- 
piittr signals back an automatic clear- 
aiicv to the flight data and local control 
consoles, where the local contiollet 
clears the aircraft for takeoff. 

The local conttoller. after direct 
voice communication with the pilot 
and search radar monitoring, p.isscs 
control of the aircraft to the tower 
radar dqiarturc controller, who then 
transfers the plane to an en route con- 
tiollet. 

Position reports given by en loute 
aircraft also ate fed to the computer 
whicli aiitoinaticallv calculates and ad- 
justs estimated arrival times for print- 
ing on succeeding flight strips. 

•Aircraft entering transition areas ate 
first picked up bv the radar sector con- 
troller at the -ARTC and assigned a 
"tracking gate” which discloses identity 
Ilf the aircraft. The tracking svstem 
then autoinaticallv gives the computer 
continuous infonnation on the plane’s 
position. The computer, in turn, cal- 
culates the tiinc-to-touchdown for the 
aircraft, based upon all available data, 
plus the expected speed of the particu- 
lar aircraft. 

The sequence controller then assigns 
a landing time and order for tlic air- 
craft after checking the sequence for 
aircraft alrcadv assigned, vacant times 
and aircraft unassigned. 

.Aircraft properly sequenced and ar- 
riving in tlic terminal area then come 
under the command of Air Route 
riaffic Control and a controller at an 
approach departure control ccinsolc. 
lliib controller then assigns his own 
"tracking gate" to the incoming plane 
and, aided by a computer in the control 
tower, furnishes vectoring infonnation 
to the pilot so that the aircraft may 
enter the Instrument landing System 
in the proper time and sequence. 
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SHORTLINES 


► Baiiamas .Airways, formeilv a whollv- 
owiitd subsidiary of British Overseas 
.\inv-dv5 Corp., has been purchased bv 
I’ritisli businessmen David Brown and 
Trie Rylaiids. They have acquired 80% 
of tlic Bahamas sliatcs with BOAC re- 
taining 20%. 

► British Overseas .Airwavs Corp. lias 
vvitlidrawn its Boeing Stratocniiscr air- 
iraft from North Atlantic service. 'Hic 
BO.AC Stratocruisers. vvliich totaled 16 
ai tlic peak of their senicc, had made 
12,700 crossings carrying 603,000 pas- 

icmic in December, 1949^ 

►Cajjital Aiiliues has named two new 
sales vice presidents as part of a pro- 
gram designed to place increasing srtess 
on niiirketiog activities. G. Ward 
Hoblis, formerly of .Amtrievin Airlines, 
has been elected vice president for 
eustomer service, a new department 
vvitliin tlie company's sales structure. 
Read Q. Chalfant. fonner assistant sales 
vice president, has been named vice 
jiresident and sales manager. 33ic air- 
line's sales department is headed bv 
Walter II. Johnson, Jr., senior vice 
|)resident for marketing- 


AIRLINE OBSERVER 

► Move by 10 countries last week toward freer couvertibilitv of their ovvm 
money with flic U. S. dollar and otiicr currencies is not expected to liavc a 
strong effect upon airline traffic business during the year. Most foreign 
exchange experts believe tlie move will improve the flow of trade between 
tlic countries involved and sliould result in some increase of business traffic 
on iutem.itional routes. Sucli an increase, however, prolwblv will be sliglit- 
Tnurist traffic sliould not be affected substantially-particul.irly in such 
countries as Gerinany wliere tlie currency is alreadv sound- ilovvever. some 
observers point out that the I'rencli devahuition of the franc will hike prices 
generally within the country, thus discouraging tourist traffic in I'rance. In 
addition, carriers selling traffic vvitliin lYancc may suffer a slight monctarv- 
loss since fares probably will remain tiic same and. conseqiicntlv. fewer 
dollars will be earned on tickets Imught vvitli the devalued franc. 

► Pratt & Whitney lias repbeed last year's instifntionn! advertising ])iogram 
with a sales promotional campaign designed to back airlines’ efforts to sell 
jet trans|xirt scats, llic manufacturer is distributing 30 quarter-scale models 
of its JT3C turbojet engine, which powers the Boeing 707-100 series, to its 
airline customers for dis]>lay puqioscs. Tlic working model is suffieientiv 
exact to serve as a jieisonnel training device. In addition, the company is 
])tovidiiig airlines with animated cartoon movies and a font-color booklet, 
explaining jet principles, which is now being used by Pan American as a 
give-away on North Atlantic flights. P&\A’ hopes tlic eain[iaign will serve 
tlic dual purpose of accelerating popular acccjitance of the jet while promot- 
ing its products within the airline industry. 

► Civil Aeronautics Board General Passenger Fate Investigation is expected 
by most airline observers to continue on well licynud the original nnofficbl 
target date of "early 1959." Best guess as to when a decision can be expected 
is now late spring. 


^Civil Aeronautics Administration ic- 
ccived an apjsirent low bid of S12.493,- 
475-46 for the paving of three tunwavs 
and related work at the Washington 
International Airport at Chantillv, Va„ 
(AW Nov. 24, p. 45) from C- j. Lan- 
genfeldet & Son, of Baltimore, Md. 
Tlie paving contract, when awarded, 
will be the largest issued to date for the 
construction of the new jet airport. 

► Flying Tiger Line will offer all- 
txpeiisc tours and lower group cliarter 
fares during the 1959 summer season 
on its North Atlantic route. Groups 
using tlic new chatter flight plan and 
the group custom tour may travel to 
Tiirope for as little as $560 per mem- 
ber. including meals, Iiotcis, tours and 
ground transportation. 

► F'irst F'okkci F-27 Friendship for Nor- 
wegian use has been delivered to Bra- 
atlicns South American and Fat East 
.Airtransport (AW Dec, 29, p. 33). 
Braathens wilt use the F-27 on interior 
services which link Oslo witli Norwe- 
gian west coast points. The new aircraft 
will replace the airline’s Douglas DC-3s 
and dc Havilland Herons. 

►United Air Lines estimates a 1958 
total of 7,200,000 passengers cinied. up 
8% from tlic previous vear. Revenue 
airplane miles flown increased 4% to 
135.215 million- 


► New York Airways new contract with its pilots provides a monthly increase 
of approximately $60 to first pilots flying 85 hi. pci month. Contract 
became effective Jan. 1 and includes a retroactive lump sum payment back 
to June, 1958, wlicn Vcrtol liclicopteis were introduced. No other substan- 
tial changes from the previous agreement were included in the new contract. 

► Weather Bureau will begin weather forecasts early this year for jet flights 
operating on international and domestic routes between altitudes of 20,000 
and 45, (Too ft. [.atet this numtli, the Weatlier Bureau will distribute a new 
facsimile chart circuit showing high altitude wind flows over more than 
half tlie northern hemisphere. 

► Coast and Geodetic Survey has jiublishcd the first air chart covering the 
entire operation between Ilbiiolulu and the U. S. AA'est Coast. Cliart is 
oblique Mercator projection rather tlian the more common conic or regular 
Mercator iirojcctions. Chart is designed with an extension of polar grids and 
is suitable for plotting lines of position from celestial observations or 
electronic aids. 

► Civil .Aeronautics Administration has awarded a S5.7 million contract to 
the .Admiral Corp. for the pureliasc of 39 lusic se.m conversion systems to 
provide "davlight" displays of long range radar infonnation for air traffic 
control. 'Ilie equipment will lie installed in air route traffic control centers 
during the year. 

► Civil Aeronautics Board in a thicc-two decision denied a [letition by Rutas 
Aeteos Nacionalcs of Venezuela for |)ermission to operate six flights per week 
between Port-aii-Priiice and Miami to transport [itodiicc on a charter basis 
during Nov. 6-Feb. 5 period. Board niled that sucli an off-roiife operation 
would be regular air transportation and tlicrcforc denied. Dissenters were 
Board Members Joseph Minctti and Louis Hector. 

► Capital Airlines is introdvifiug a new "budget plan’’ that will allow passen- 
gers to purchase both domestic and international air travel on an initial down 
paymreit of only 10%. 
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You Can’t Inspect Quality into a Piece! 


You must put quality into a piece all along the way, in each opera- 
tion. That's the kind of work you get from the Diversey team . . , 
extreme quality and precision in every step. 

The missile component you see above was an Intricate and diffi- 
cult job. You see it now passing final rigid Inspection with flying 
colors because it was handled completely by Diversey. Nowhere 
else can you get this devotion and follow through on your com- 
plete missile machining jobs. Diversey has the best men, the best 
equipment, and the best team spirit to give you the finest missile 
metal machining quality in the Industry. 

When your job must pass rigid inspection, have It done at 
Diversey. 
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S PAC E TECHNOLOGY 


Spare Biology (Pari III) 


Zero Gravity Effects Largely Unknown 


Bv Brig. Gen. Don l^iickingci 

good iriiiny years before e>eii the 
Riissiiins fhovighf scrioiislv abouf cither 
the feasibilits or salue of putting up an 
artificial earth satellite. Dr. Heinz Ha- 
her characterized the .state of Height- 
Icssncss as one of the gre-at mvsteries 
of spaec— “the tnic fed’’ of space. 

Dr. Ilalrer was working with Dt. 
Iliibcrtus Strnghold in the first labota- 
tor\- grmi|) ilesoted entirely to a con- 
sideration of space medical problems, at 
Ihc ,\ir I'orcc Sciiool of .\viation Medi- 
tiiie, commanded by Maj. Gen. Harry 
.\nnstrong. 

Mam- of their original In-potheses on 
this condition made oser 16 ve-ats ago 
base been borne out b\ the mam- in- 
vestigations made since then bv Ilenrv. 
llallinger. von Beckh, and W’atd. h’rom 
the standpoint of the pure bioscie-ntists, 
the phenomena of weightlessness exist- 
ing in a space laboratorv portends mam- 
exciting possibilities to test out theories 
of geotropisin, communication bio|)hva- 
ics. basic intra-cdlular eneigv transfor- 
mations. and a host of other intriguing 
experiments which coedd not be done 
in any terrestrial laboraton . 

However, for the spate surgeon, con- 
cerned as he should rx for the in-flight 
cfficiaicy and safe recovers of his spiec 
crew, tlie over-all implication of weight- 
lessness during the “coasting phase" of 
orbital flight considerably transcends 
pure academic interest. 

Predictions Are Few 

Out Ait Torce medical experiments 
studving the phenomena using para- 
bolic flight paths with various tvpcs of 
aircraft arc vv-ell knonti and neeri not 
be rcpc-atcd here. Suffice to sav, vve 
have oeeu unable to stiidv individuals 
or animals in this stale for longer than 
RO-90 sec., and cv en with the X-1 f rc- 
seurch aircraft Ihesc time periods for 
study will not exceed fiv-e minutes. 

It is therefore perhaps casv- to undcr- 
sland whv most of our scientists work- 
ing in this field arc reluctant to make 
e.xtriipolations and predictions as to the 
total significance of this condition when 
it is imposed upon the individual for 
durations of from H to 24 hr. 

As in all good healths- scientific 
groups wc have basiealiv two different 
opinions on the effects of prolonged 
vveightlessness. On the one hand, that 
it will present no real psychophv-sio- 
logical difficulties to the space traveler 


and the other, of course, that it will 
seriously prejndiee both his effectiveness 
and comfort, and even his viahilitv- 
llowcvcr, disregarding o|iinion, I have 
attempted to review briefly some of the 
lesults of the work and thought applied 
tn this most intriguing "space'’ prob- 

I have further attempted to sep- 
arate the discussion into first the 
physiologie.il effects, and secondly, the 
indications for new tvjx-s of equipment 
to be developed for use bv tlic space 
pilot while in this condition. 

"llie phvsiologicnl parameters signifi- 
cantly affected bv exposure to a z.ero G 
field include nenrologicil mechanisms, 
spiitial orientation, motion sickness, the 
oirdiovasciilar svstem, the gastrointes- 
tinal system, bodv- vv-atcr elimination, 
and skeletal muscle activitv-. 

Concern has Iseen voieed among 
medical investigators over the neuro- 
logical mechanisms or potential effect 
of sudden withdrawal of the shower of 
sensory output from graviceptor trans- 
ducers of the bodv. However. tlicTC arc 
many other sourccv of "nentnlogica! 
background noise" which may he ordi- 
natih hloekcd out bv the constant flood 
of IG body positional infonnation 
pouting into the central nervous svstem. 
Hiis sensory output from the iulegu- 
mcntal surfaces and viscera mav sub- 
stitute for the minnal gravity proprio- 
ceptive sensor out|)ourings; subject 
training by artificial re-cnforcemcnt of 
skin pressure clues mav offer an adc- 
sjuate solution. 


We-iglitlessness 

^^’llCtlICc and hii» iiscfullv man can 
hinelion in the ncialitk-» state is i>nc of 
the grentevt ni.stciies facing bion.edie-jl 
icsrnrchcTS. This ami otiici biniivcdical 
aspects of since lliglit were discvvsscd by 
Biig. Gen. Don I-Tickinger in a paper 
presented at a tccei.l niecti’ng nf 
N\TO’s .-\dvisorv Cionp for •Vcionanti- 
cal Researt-li and ncn-lopincnt in Co- 
penli.igcii. Denmark- Gen I''lickin|cr 



thnrimghncss of his survey, .\viation 
M'cfk his presented his paper in tlvtee 
parts. 'Ibis is the last. 


Deepness and rcstfuhiess of sleep un- 
der these conditions is pieseiitiv open 
to question; drugs may be required to 
give restful, fatigue-relieving sleep. In 
addition, violent nightmares mav dis- 
turb the test of the saspt-nded. sleeping 

Spatial disorientation as a response 
to the neighlless slate has been reported 
sevenil limes under both operational 
and experimental situations in parabolic 
maneuvers. In virtually all such cases, 
it appears that these incidents resulted 
from attempts to “free fioat." 

Such difnculties arc generally obvi- 
ated when the individu;il is comfort- 
ably re-strained, with extremities resting 
against solid objects. However, unre- 
strained locomotion about a space cabin 
may cause some degree of disorienta- 
tion, Cabin design and coloring to 
indicate "floor" and "ceiling" will as- 
sist in maintaining spatial orientation 
by visiuil means. 

Motion Sickness 

Individual .viisceptibilitv- to n.mse.i 
.ind vomiting or so-called motion sick- 
ness under the relativciv simple ;ind 
experimentally reproducible conditions 
of ordinary aircraft flight is poorlv- uii- 
dc'rstood. ,^ny- attempt to dcriv-e defin- 
itive conclusions from the complex 
motion situation prevailing in the pro- 
duction of jjaralxilic tr.ijcctoties by jet 
aircraft is therefore fallacious. 

Cogniziince. however, must be made 
of tlie reports bv Gerathcvvohl, ct ah. 
of illness in approximatclv one-third of 
subjects exposed to such flight condi- 
tions. Most, although perhaps not all. 
of tlievc responses may be explained 
bv the nature of changing accefer.ition 
fields upt)ii entry ami exit from these 
maneuvers, the flying experience ,>f the 
subjects, the "weightless regurgitation 
pliemimcnon,’’ etc. The extent to which 
the w-eightless state alone mfluenccs this 
sickness incidence will probablv remain 
in doubt until initial manned orbital 
flights arc conijjleted- 

it is gciierallv felt tliat no .serious cf 
fccts on the heart anti blood vessels will 
result from life- at zero G. at lerist doting 
the short duration of the early orbital 
flights. One interesting fact reported 
from the Sputnik fl experiment w-as 
the timisual lag in return to norm rate 
of the poise of the canine passenger 
from the tachv-eardia induced bv rocket 
boost. 

Some degree of over-filling nf the 
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ROCKETDYNE ENGINEERS 
HAVE MADE MORE THAN SO TRIPS 
TO THE NEIGHBORING PLANETS 


Through the ship's viewing port looms 
a breathtaking sight — a gigantic red 
crescent spanning some 30° of deep 
black sky. A television camera, pas- 
senger on this strange new chariot, 
stares intently at a sight never before 
seen by man and beams home to Earth 
his firstcrude viewof the planet Mars. 

From dream to drafting board 

Less than a decade will pass before 
this age-old dream of man is realized. 
Bold steps toward such an exploration 
of Space are underway now. An ex- 
perimental ion rocket engine will soon 
be placed in operation at Rocketdyne's 
Propulsion Field Laboratory in the 
Santa Susana mountains. From this 
research tool will come design data 
for the efficient, low-thrust freight 
engines for Outer Space. These en- 
gines will be capable of operating for 
months at a time, and will make pos- 


sible extended reconnaissance of the 
Solar System and detailed studies of 
the phenomena of Space. 

But what of the journey itself? 

Rocketdyne engineers have made 
more than 60 trips to the neighboring 
planets on huge computer machines. 
In these paper trips, they have studied 
the gravitational effects of as many as 
seven planets at a time. By watching 
closely the effects of such forces on 
their low-thrust ion vehicle they deter- 
mined thrust programs to reach vari- 
ous planetary objectives. They showed 
the trip to Mars could be made with 
thrust to vehicle-weight ratios as low 
as 1 to 10,000, 

Testing in Space conditions 

Rocketdyne has been at work on ion 
rocket engines since 1955. While many 
difficult design problems yet need to 


be solved, extensive new facilities and 
three years of exhaustive studies are 
being applied to the job. Rocketdyne 
scientists will operate their experi- 
mental ion engine in simulated space 
conditions to unlock important an- 
swers to thimst chamber design, power 
conversion systems, nuclear heat 
sources, and propellants. 

Hardware for defense and science 
Tbday the operating hardware in the 
field of high-thrust rocket engines is 
designed and built by Rocketdyne: 
propulsion systems for the Air Force's 
Atlas and Thor, and the Army’s Red- 
stone and Jupiter... and for scientific 
missions such as the Explorer satel- 
lites and the NASA space probes con- 
ducted by the Air Force and Army. 
Based on this unequalled experience, 
Rocketdyneis already probing far into 
the future. Engineers are already at 



PROBING TOWARD THE PLANETS 

Heavei bodily into Spaet by the 
Rocketdyne-powered Thor first 
stage, the Pioneer starts on its 
SO.OOO mile sortie toward theinoon. 

work on the next and succeeding gen- 
erations of high-thrust rockets, and 
high-specific-impulse engines to sup- 
plement chemical rocket performance. 
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right heart, shifts of senous pooled 
lifood. and minor changes in electrical 
ind anatomic cardiac axes may occur 
Init there is no reason to believe that 
c.irdiosascular instability and or insuf- 
ficiency «ni result. There is certainly 
more basis for predicting cardiosascular 
symptoniatology in subjects thoroughly 
"acchinatizcd" to zero G when they re- 
turn to a nonnal accelerative ensiron- 

Gastrointestinal Problems 

Prior to the space age wc had nc\cr 
been requited to studs' gastroiiite^tiii.il 
functions without the benefit of either 
its own sveight or the weight of the 
food within its lumen. Ohsioush' the 
primary phy.siokigical problem of han- 
dling any sort of fondstiiff is to success- 
fully accomplish swallowing. 

Experimental obsersations of the de- 
glutition mechanism under weightless 
conditions base indicated that with nor- 
mal mastication of solids, ssvalhiw ing of 
the semi-liquid bolus of food offers no 
difficulty, Ilowcscr, bolting of solid 
foods by the space pilot may base fat 
more scTioiis consequences than under 
terrestrial conditions. Poorly chewed 
solids tend to be swallowed with diffi- 
culty: indeed these particles may occ-j- 
simially flait oset the palate; therefore, 
the danger of aspiration is rt-all 

The competency of tlic cardiac 
sphincter of the stomach under these 
conditions is dubious. During parabtslic 
jet mancus'ers a "weightless regurgita- 
tion phenomenon" mentioned earlier 
has been demonstrated. 

litis consists of the regurgitation of 
pitt of the stomach contents when a 
hhnv or cten pressure is imparted to 
the abdomen. However, this is most 
often observed after and associated vsith 
ingestion of large solumcs of fluids, 
litis serves to point out the need for 
fairlv rigid dietary control particularly 
with respect to fluid volume per feed- 
ing. 

Manv vears ago Hocizel completed a 
comprebcnsiic studv of the passage of 
inert materials through the iiiteitinal 
tract in which m.itcriiils with widely 
larying densities sserc surveyed. It was 
learned that the rate of passage of these 
ntatcrials was laigch an inserse func- 
tion of densitv. 'ITtercfore under a zero 
G field, food pa.ssagc time mav be 
slightK reduced. Considering the G 
length of the intestine and the surface 
tension of the semi-liquid intestinal 
bolus, the absorption of mchibolities ap- 
pears to offer no problem. 

Elimination of bodv waste solids and 
liquids is a function of elasticity of \’C- 
sicular and siscera! tissues, soluntary 
musculature function, sphincter action, 
and oni\- to a sen- sligirt extent, grn ita- 
tion. In one studv, micturition function 
was demonstrated in the weightless state 
with 26 subjects. Fiftv-eight of these 



iiidniduals noted a dimimitiuii or total 
absence of the sense of urgency upon at- 
taining the zero G state with distended 
bladders, yet with training. voKintan 
urination was accomplished. 

Studie.s by Gcriifhewold and others 
of psychomntor performance, particu- 
larly eye-hand coordination bisk.s, indi- 
cate that com])eiisation for the loss of 
upper cstreinity weight is rapidiv 
learned. Manipulation of the cockpit 
controls and cn\ ironmcnf.il coni|xm- 
ents b\ the space pilot is therefore not 
anticipated to be a difficult problem. 
Learning new locomotion tcchni(|iies 
will undoubtedly he more difficult be- 
cause of the rclatiielv greater mass of 
the lower extremities. 

AborKse attempts base been made 
to study function nf single cells while 
weightfes. The lack nf weight differen- 
tials of cellular cnnstitiiciits m.n in 
some measure affect ceil iiietaboliMU. 
I miglit say parcntheticalh that an at- 
tempt tu maintain a tissue culture im- 
dcr focus and make iiliofomicrographic 
mnsics wliilc unrestrained and weight- 
less in the tear cockpit of a Starfirc jet 
aircraft, presents some anuisiiig as well 
as perplexing prnlilciiis. 

Wc can already foresee the need for 
a scries of new devices or improve- 
ments in currently operational equip- 
ment for pilot ase in weightless situa- 
tions. Preliiiiinarv work along these 
lines has already begun to a limited 
extent at military and civilian research 
centers. New and original ideas must 
be incorporated in the design solutions 
of vveigntless conditioning simulators 
and trainers, recreation and sleeping 


facilities, lumi.m waste disposal devices 
and food dispensers. 

Considerable development of ground 
based operant trainers will be required. 
I licsc ni.iy be based on tlic principles 
of either air-bearing or magnetically 
suspended platforms for developineuf 
of space pilot profieienev in the manual 
use of small reaction jets— or radicalh 
different designs mav be requited. 
Other trainers mav be required to in- 
crease agilitv ill zero grav itv loctanotion. 
e.g. utilizing magnetic shoes in an 
underwater tank, teaching of subjective 
relaxation and sleep with lack of sup- 
port may become a |wrt of the spaa- 
pflot's "pre-flight" training. 

Other Devices 

Other devices will he requited which 
will assist the space ctcw in gradually 
learning to accommodate to Ineit new 
environment, c. |. gr.ided inertial re- 
straints on extremities, capable of giv- 
ing sensation of IG, etc., until com- 
plete zero G familiarization lias been 
acliicvcd. 

\\’e will require tlic development nf 
a liglitwciglit collapsible restraining 
bed with sufficient differential pressure 
clues on anterior and ])ostcrior body 
integimiciital .surfaces to give real psy- 
chological "top-hottom" infonmition to 
the individual, even wliile asleep. Al- 
tliimgh some degrex- of restraint is re- 

S iiitcd. the device must permit com- 
□rtable and relaxed .sleep. 

Sanitary, iightweight, and esthetically 
acccptable Inmiaii waste receptacles 
must be developed. Tltcir design must 
incorporate the principles nf gravity- 
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New Humphrey dual-rate gyros 
do the work of two units 


Now imponam reductions in the space required for instru- 
ment and control packages can be made with the Introduction 
of a new Humphrey rate gyro that replaces two ordinary gyros. 
The new design utilizes a single motor to drive two separate 
wheels in one unit. With this new development, it is possible 
to measure rates about two dilTerem axes with an RG-18 
Series Gyro or cover two different rate ranges about the same 
axis with a single RG-20 Series instrument. 

RG-18 gyros should find widespread use for applications 
now requiring two instruments. For example, one unit could 
be used to measure both pitch and yaw. The RG-20 Series, 
with its two different rale ranges, may be applied to instru- 
mentation systems where greater accuracy is requited. For 
example, a single unit can be furnished To covet the rate 
ranges from 0—20 degtees/second and from 0-200 de- 
gtees/second. In effeefr you expand the dynamic range of 
your instrumentaiion system from 100 to I to 500 to 1. This 
expanded scale gives you far greater accuracy. 
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The new rate gyros are built with two independent pick- 
offs— one for each axis or one for each range. They meet 

— 6S°F to 180°F while operating, relative humidity !00%, 

tion and shock. Phone or write today and let the kind of engi- 
neering that developed these new dual-rate gyros go to work 
for you. 

/\ Humphreii w. 

V DEPT. AW-19, 2805 CANON STREET 
SAN DIEGO, CAUFORNIA 

FOR COMPLETE SYSTEMS, SPECIFY HUMPHREY 
GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS 



Mitk-irciiik'iia' and positive iictiiiii flow, 
u scnhiri. 

k'iitti.illy iiii o|Hii field exists in flic 
rcquireiiient for design of dcsiccs to 
assist in ••fcct-f.ill" locomotion for mme- 
inenl inside tintl outside of the s|xice 
'chicle, f.iglitly niagncti/ed shoes unci 
glo'L'S, non-protruding b.im! holds. ;md 
siinil! hand-held reaction gnus for extra- 
'LhiciikiT use are htif a few of the f.isci- 
ii.iting chiilleiiges facing the hirastro- 
naiitic.il d^igii engineer in the area of 

Of course, all hydnuilic systems within 
.1 space aaft imist he designed for 
/cm C function. Ilosve'-cr, one of the 
most critical reciiiircments. as has heen 
ptesiinisly mentioned hrieflv, will he 
ilie need for a lit|nitl ox\|en eonxerter. 
'I his dcsicc must ptevent excessive 
liquid oxygen boil-off. miiiiitaio the 
lit|iiitl-gas interface, and function as 
teliahlv under high C loading as in tlic 
"eightless state. ,\ similar requirement 
for bio-medical hard"-arc dc'clopmcnt 
mas arise for the liquid suspensions of 
photossnthetic gas exchanges, should 
lliesc systems prose feasible for flights 
of long diiratinn. 

Food Equipment 

I’inally, serious hnni.ni engineering 
consideration must be given to tlie de- 
sign of equipment for the storage, heat- 
ing, and dispensing of hotli liquid and 
solid foods. This containcr-dispcnscr 
nnist lie capaliie of storing large quan- 
tities of materi.iis for prolonged periods, 
Tiicy must pros'idc safeguards against 
hacteriai or fungal contamination, spoil- 
age. and accidcirtal spitiage. Ptnsisimis 
must be made for |)iadng the dispenser 
directly into tlic moiitli for introduction 
nf the liquid or .soiid. 

Tiic first expcrhiiental studs nf this 
prohlem was conducted at the .\ir Force 
Scliooi of Asiation Ntcdicine. beginning 
in and aithough some difficulty 

"US anticipated in the handling of food- 
.stiiffs under zero grasits', we were not 
entirely ptc|)arcd for all of the diffi- 
culties imposed i)s' the mechanie.il proii- 
kms of drinking fluids from 0 |)cn con- 

1 base attempted to rtsHcw the more 
pertinent hionicdie.il factors im oh ed in 
manned orbital flight at aititiidcs and 
for durations consistent witli booster 
energies currently available or reali/ahle 
in the near future. 

No attempt has been made to cstab- 
hsh a time-tabic for significunt events 
in manned space oix;t,itions since 1 
lijvc ncitlicr the technical knowledge 
nor |)rograni information which even a 
reiisonaljlc authentication of such pre- 
diction svoiild require. 

Nor has anv attempt iiceii made to 
propliesv nr make a case for man’s 
cscntiiai full scope of usefulness as an 
operating component in future space 
vcliiclc systems wlictlier the basic mis- 


sion be jK'.iceltil exploi.ition or mililats 
]xitrol. l•'rom a pcrsou.il st.mdpiiint, 
there are far too many nnkiiossiix in 
manned space oper.itions to lia/.itd, .it 
tliix time, nils tlioiightfiii or useful pre- 
dictions. At tlie same time i cannot 
resist liie o)jijortuuits to expound one 
small hit of persona] belief .ind jiliil- 

Maii's |)ersoii.it exploration and ex- 
pioitation of space is inesitable and 
till- costs, iiotli in lil ts and dollars, will 
largeK l>e reckoned bs the logic and 
soundness of his approach to this great 
ehallongt. .\l liest, a tremendous 
amoiint of scientific, technical, and ecii- 
mimic resources will be required to 


adiieie eseu the initial modest ohjee 
tives. On the otlier side of the ledger, 
there are equally Iremendou.s potential 
benefits to mankind-lic.iltii, happiness, 
productisity- to lx; rc.ili/.ed from the 
Slleet^sflll accoinplishment of this anibi 
tioux nbjectiie. 1 would not think that 
outer space will he found to contain 
any new and mysteriems iiigtedients 
ca]xihlc of anieliorating man's Icrrestiial 
miseries and eoiiflicts, hut instead that 
tile nations of tiie world in joining to- 
getlier to achic'c a successful solution 
of the mans attendant ptoblcnis, will 
learti as a by-product how to work and 
live together with common undEtsfaiid- 
iiig. trust, and tolerance. 



Is Your Engine Dying In Storage 7 


Engines lose as much as 50 houis of 
their potential operating life — while 
awaiting in storage. Rust, the de- 
structive enemy of polished steel 
surfaces eats away honed finishes, 
makes pits, builds up new sources 
of friction. 

In spite of plastic bags, preservation 
paper and preliminary oil sprays, 
trapped moisture still causes inter- 
nal rust. Under normal shop condi- 
tions, moisture enters with the air 
used to spray preservative oil. The 
moisture proof plastic container 
traps it as an invisible surface film. 
Airwork researched the corrosion 
problem. No air drying system is 


100% safe, so they developed a sys- 
tem of their own. Hot oil (above 
220” F.) is sprayed by hydraulic 
pressure alone. The moisture film on 
the metal evaporates instantly when 
the hot oil hits the Airwork over- 
hauled engine. They even designed 
a special nozzle to make sure the 
cylinder walls are thoroughly coated. 
Now. there's no moisture left to start 

This is one more example of Air- 
work thoroughness ... of attention 
to the small details that make sure 
you get the best possible service 
from your engine. In the long run, 
you always save more with an 
Airwork overhauled engine. 


Ri.rffprlc 

Millville, New Jersey 


BRANCHES IN. 
WASHINGTON 


ClEVElAND 
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THE CHALLENGE. The changing face of aviation 
demands furtiier development of established powoi-plants; 
demands design of new forms of power; demands the right 
engine at the right tisne in the right quantity. 
ANSWERED BY A GREAT NEW ALLIANCE 
Bristol Siddeley Engines Limited allies the minds, skills, 
resmirees of Bristol Aero. Engines and Annstn>ng Siddeley 
Motors to form a new giant of immense eiipul)ility, immedi- 
aleiy ot|tiipped for a dominant role in world aviatiim. 

Already Bristol Skldeley presents a great range of jmwer- 
plants, extciidingover the whole Held — turliojets, jel-prop.s, 
ramjets, rocket motors, piston engines. .All oiit.standing in 
design and performana;. developed and produced by the 
partner companies imlividunlly. 

It has factories equipped vv ith the most mmlern macli- 
inery to implement modern production metlnaLs, and a 
highly skilled labour force nmiiitaiiied through its o«ti 
advanced apprentice training schools. 
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Moix* important — Bristol Siddeley posscs.ses a vast com- 
plex of test plants which can simulate noie the extreme 
eoiulilions of flight in the future. 

And l)ohind oil these rcsinirces stands the most vital: 
the reseaieh, design and development lirain puwci tliat « ill 
kee|) Bristol .Siddeley ahead in answering the clialletigc of 
inotlern aviation. 

Famous Bristol SiOOaley Engines: — 

.vRMSTiiosn srniiKi.KV s.spi'kibe— turbojet . . . high sobsonio 
and siqK'rsoine spetsis , . , [stwerplaiit of the .Javelin all* 
wi'alluT inU’reepior uml I lie HaiidU*>' i'agi* Adetor bomber. 
BiiLSTou raoTEUS — loosi (xiuerl'iil jet -prop in airline si-rvice 
. . . remrii'Uable ineeliuiiii'ul eKisdleiiee and exccptiunal redia* 
tiilit.v ... in the Ilrisl-.l Britannia. 

AUiistuo.xo simiELEV virKK -lurbojet . . . exeeptional banti- 
ling i|imlities . . . jsiwcrs the Hunting Ih'rcival .Jt*L I*rovost, 
ll.AK's basic jet Imiiier. uml the .lindiviU |iilotless target 
aircraft. 

iiKisTor. onruErs -loailinB light wcigln inedioni-thnist tiirbo- 


jel - . . aln'ady spceilicd in 8 eoiiiuries for 1-t diiTorent uircreft 
including the outstanding l.ocUheed .Ji'tstar. 

ARMSTrttt.xo sinnKi.KV sixoi.K 5IAMBA-— Jet-prop . . , alreased 
for noval opt-rulions soeh us deck Innding and cetainiltiiig . . . 
installed in the .Short .Seumew. 

BitistxiLTHOH — a fully tlevidoixsi rent jet engine . . . jmwers the 
Brisud/Kerranli Uloodhoioid guitletl missile RysLein. oliostm as 
Britain's major nip riefonce woatnin, ortlensi by riwesiini. 
ABMsTItoxt: SIIIDELEY ROCKET MOTORS — develo|H'd and pro- 
tliiced as the power unit of the sueccaafui Black Knight 
research rocket. 

BittsTOl. OLYMFtts — turbojet . . . remarltnbic for great power at 
liigb altitude and very low fuel consumption , . , powerplant of 
the .Avm V ill torn Ismiber. 

AiiMsTitoxo simiELKV iiorai.G ma-mb-A — jet-prop . . . viriiiHliy 
twill -eiigimsi tvlialiiliiy fur long oversee reconnaissance tintiea 
. . . powers tbu Kairey Gaiuiot. 


DBISTOL CBNTAltnvs AXO nEitfrLKS — two radial piston 
engines, with Bristol-piomTrtsi slisn-e-s-uK-es . . . peimwneil for 
their r<*lial)ilil>' and long overlmul life. 

AUMsTiuiNo .simiKi.RV 1*181. 1*182 — turls.simfis. . . n'loarknlily 
tcre. r 182 for fixed. wing airerafi. 


Bristol 



Siddeley 


BRAIN POWER translated into FLIGHT POWER 
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Thiokol Stresses R & D on Rocket Motors 


By Craig Lewis 

Marshall, Tex.— Kx|>critiit'L- i)f Tliio- 
ko! Chemical Cnrp. iit its rocket plant 
here sbovss that manufacturing solid 
propellant rocket motors is a production 
|ob that insolscs a hcasy dose of re- 
search and deseiopinent. 

Working for stable, volume produc- 
tion of solid rocket ponerplants. Thi- 
cikol’s Longhorn Division not onh has 
to contend «’ith constantly advancing 
solid rocket technology, but is in a con- 
tinuing search for new. more efficient 
means of producing the motors. 

Tliiokol is operating Longhorn Ord- 
nance Works licTC for the Army, and 
the facility has been destlo|)ed a.s a 
|)tridnction plant for small and medimn- 
sized solid motors. Currently. 'Ibiokol 
is producing the composite propcHant 
I 'jlcon, Lacrosse and Nike ilcrcules mo- 
tors and spinner motors for Honest 
lolin, and production is starting on the 
Sergeant motor. 

During tlic tears the compant has 
operated the Longhorn t.icilih-, tlierc 
lias been a sliift in military jjiiilosopliy 
from tilt use of free fliglit ballistic rock- 
ets to tlic use of guided missiles. Moi- 
mg with this shift. Thinkol has had 
to ariapt its operation from production 
of such small rackets as 2 in. air-to-air 
Itpes to building powerpUints like the 


laicrosst motor svith its sOO lb, of pro- 
pellant and the- Nike nereides sustamcr 
containing mote than a ton of propel- 
lant. 

Wliilc the switcli from small to large 
iiiotors is tile sliarpest change the Long- 
lioni Division will probahlv have to 
f.ice. Tliiokol knows tliat larger motiirs 
than those now in production arc com- 
ing. 'I his advance in size as the solid 
state of the art advanecs is a constant 
toiisidcraticm in the jilamiing of facil- 
ities and development of prodviction 
lecliiiie|ues. K. I'. Naviman. geiicial 
manager of Loiighoiii Division, told 
,\viATiON Wki.k that I biokol is trying 
to look far enough ahead to build facil- 
ities which can liandlc the laigcr motors 
wlieii thev are released for production. 
Expansion Program 

Longliorn is a World ^Var II TN~1' 
plant, part of vvliicli lias been converted 
hv Tliiokol and tlie .Anny into a nianu- 
facturing pl.mt for solid rocket engines, 
i'liiokol now has 1,300 employes at 
work in the S.SOO acre ordnance works, 
which is in the midst of a S6 million ex- 
jxinsion program. 

Nauimin point.s out that there are ii 
mimljer of ways flcxihility can be de- 
signed into a facility, including build- 
ing bigger work bavx tluin might be 
nteded right now so they cun be casily 


COMPOSITE solid propellant is mixed h) 200 g>il. sigma blade Bakcr-I’erkins mixers. 
OxidircT is iiicoTporaled in fuel binder sv'steiii while fuel hinder is in liquid State. 


adjusted to larger motors in the future. 
One limiting factor is the fact that 
safety calls for heavy conaetc walls in 
many areas, and this means tliat. unlike 
manv production facilities, cliaiigcs 
exiii't be made merely by shifting pat 
titions and tearing down light walls. 

In building new facilities, conimon 
sense dictates tliat thev lie constructed 
as clieaplv as possible so thev won't he 
too expensive to modify or te'ar down 
to .lecoinniodate future developments 
ill solid tucket work. 

Observing that solid rocket iiianutac- 
toting lias to be a lot closer to tescatcli 
and developiiieiit than other txpes of 
production, Naiiinan said that by the 
lime a motor and its production process 
i' re'ally refined, it is often obsolete, lie- 
said Longliorn has a dual function of 
v|iiantitv production and a kind of re- 
Seatcll and dcvclopincnt work licst 
descrilsed as product engineering. 

Longliorn Division fakes on the pro- 
duction job after a solid motor has 
been developed as a research project 
elsewhere, 'l lie job tlicn becomes one 
ot finding an industrial method for 
volume production of the new motor 
witli safety and ecnnoniy, according to 
l.oiighorn's technical director II. Q. 
Holley. 

Research and dewelopment aspect of 
tilt job i.s apiUTCnt in the continual 


FALCON iiiivsile rocket motor gets tudio- 
graptiic iiisjicction bv- 230 kv. X-rav macliinc. 
Exposures are nude in hntli vertical amt 
boriwiiihil |HisiHoiis, bitcrprctafion of fin- 
ished radingraiihic film vields infiiniution tn 
determine grain iiitegiitv’ and cavitx aligii- 
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se.ireU for more efficient production 
inetliiids vvliieb goes on at the same 
time that Longhorn is inamifactnring 
solid motors with current methods. In 
tliis effort to improve production tecli- 
iiic|iie-s, an .\rinv-contractor plan called 
Master Industrial Kiiginceriiig I’tograin 
IV cited bv Hollev as a verv valuable 

Under MIKP, the ainfractoi pro- 
|josts rcscarcli projeets vvliicli might 
lead to Isctter production methods. U 
the .Arms- approves, a project is funded 
,md carried out by 'nriokol under a spe- 
cific contract. .Army liolds .inmi.d re- 
view conferences with tlie contractor 
and others who might contribiile to 
tlie state of the art. Projects are re- 
viewed in light of changing require- 
iiients, and new studies ate considered. 
t)riginall\-. these projects were aimed at 
developing an automated production 
line for small rocket motors like the 
small air-to-air rocket, but now- the 
emphasis is on tlic larger motors. 

.A siirvcv of tilt- production method 
'I liiokol now uses to turn out i-'alcnii, 
lacrosse, Nike Ilcraiics siistainers and 
Honest fohn spinner motors shows 
some of the improvements developed 
under MIEP. It also shows where some 
innovations now in the works will mean 
further changes in production tech- 

Produetion Cycle 

Motors start tliroiigli the ptodiiction 
cycle in a receiving area where the .steel 
cases and their fixtures are inspected, 
weighed and measured to make sure 
tliev meet specificiitions. Wlicn the 
engine ease is tcadv to be processed, it 
is cleaned in j vapor degreasing sssteiii. 
then the interior is sprayed witli steel 
grit to clc-dii out any rust ot foreign 
inatcrial and to roughen its surface. 

The engine ease goes througb the 
manufacturing process in a steel harness 
which protects it and makes it casv to 
handle. Case and harness arc carefully 
weighed at the bcgiiiiiing so the exact 
vvciglif of the propellant e.iii be deter- 
mined when the job is finished. 

In the next .step, tlie ease gets a liner 
whicli serves as both insulator and 
binder bclweeii pro|jell.int and case. 
Ibis is a Thiokol lu|iiid piKmet. mixed 
witli a carbon lilack filler and curing 
agents, vvliicli foniis a liner about i in. 
thick. 

.A new tccliniquc lias l>ecn developed 
under MIF.P for lining such engines as 
l.acrossc. Under tlie old method, wh'cli 
is still used for the larger engines, lin- 
ing material was pouted in tlie case, tlie 
case was rotatcci and the vvastc was 
|jouied out- With the new system, a 
spraver is traversed through the case 
while it is being rof.ited. New nicfliod 
cuts waste and gives the case a more 
uniform lining. 

.After they arc lined, the engines 


SOLID imipcllauf powcriduiit, sole scmicc nf pnwet for Scigcaiil svitfjcc-hJ-siiiFacc missile, 
is shuvvn ill niic step of iiumifactuiiiig njicration at l.imgliom Ordiiaiiec AA'inks. 


XM-30 sust-aiiier motor for Nike Heiciilcs missile is ceslmined for static testing. Motor 
is free to iiinvc in a ditecKon coincident with the line of tlinist. 


move slowly tlirongli a curing oven on 
an overhead comevor fora set time at 
a controlled teinp-r.ituiC- 
Tlie blast tiilie for tlie Nike sustaioer 
presciitv a different lining prohlcin since 
it carries the exhaust gases from the 
motor hack tlirougli an area containing 
control system coiiiponeiits. To jirotcct 
these coniponciits. skin temperature of 
the blast tulx; must stav below 300 deg. 
llie tube is lined witli a Ihiveg liner 
wliicii i.s an aslicstos filled plienolie plas- 


tic material J to I in. tliiek. 'I'iic molded 
liner is painted with the Thiokol liner 
material, inserted in the tube and then 

While the ease is going thnmgli this 
cycle, tlie propellant is going tliroiigli 
a critical process of prcpir.ition and 
mixing, Oxicli/et is ptepired bv diving 
and grinding for a specified particle size 
according to the motor's huiiiing tliar- 
iicteristics. It goes tlirough a liammcr 
mill, screen and blower, then is coii- 
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DESIGNED FOR WORLD MARKETS 

ROLLS-ROYCE 

GAS TURBINES 

are in service with or on order for 

OVER 60 AIRLINES 



Aer Lingus- Aerollneas ArgBntinss- Asrovlas Ecuadorlanas C.A. - Air Algeria- Air France - Air India Inlernational- Alrwork- Alitalia 
Aloha Airlines > Ansell A.N.A. - Austrian Airlines - Avensa - Aviaco (Spain) - Bonanza Air Lines Inc - Braalhen's S.A.F.E. - Grilish 
European Airways - British Overseas Airways Corporation - British West Indian Airways - Butler Air Transport - Capital Airlines 
Central African Airways - Compania Cuhana de Aviaclon - Continental Air Lines Eagle Aviation - East African Airways Corporation 
Finnair - Hong Kong Airlines - Hunting-Clan Air Transport - Icalandair - tndian Airlines Corporation - Iraqi Airways - K.L.M. Royal 
Dutch Airlines - La Nica - Linea Aeropostal Venezolana - Lufthansa - Middle East Airlines - MisraIr - New Zealand National Airways 
Corporation - Northeast Airlines - Northern Consolidated Air Lines Inc - Pacific Air Lines Inc - Pakistan International Air Lines 
Persair (Iranian Government) Philippine Air Lines - Piedmont Aviation Inc - P.L.U.N. A. (Uruguay) - Ouebecair Inc - Royal Air Maroc 
Scandinavian Airlines System - South Alrloan Airways - Taca (San Salvador) Transair < Trans-Australia Airlines - Trans-Canada Air 
Lines - Trans hfar de Cortes S.A. (Mexico) - Turk Hava Yollari - Union of Burma Airways - VARIG - VASP (Brazil) - West Coast 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPUISIC 



veted to hoppers for transport to the 
mixing area. 

The fuel is a poKsulfidc polymer. 
It is pre-mixed in batclies before it is 
blended with the oxidizer. Tlie pol\-mer 
is «cielicd. tlieii it is pumped into a 
t.iiiknTiere certain additives are dumped 
into it. I'hese drv components are 
blended with the liquid polvmet, and 
the fuel is then run tlmniglt a colloid 
mill where shearing forces gise com- 
plete bu.spension and dispersal of the 
additives in the polymer. 

In another batch, sulphur is mixed 
with polymer to accelerate the curing 
process and certain metal powders 



AFTER |)iopdlant has been cured and has 

reiunxxid by remote control hnni a center 
loo-jtcd in u pioccssiug building. 


which will be added to the propellant 
are mi.xed in a slurry. Tire various pro- 
pellants contaiir front six to cigirt differ- 
urt ingredierrts. 

At tliis prrrnt, the ingredients arc 
mixed into a propellarrt. After wcighiirg. 
file oxidizer runs down tlrroriglt a 
scrcett intir a 200 gal. sigma blade Haker- 
I’crkin.s mixer. 'I Ire fuel is added, and 
the mixing starts. Mixing lasts ftxau 
s5 to 9(1 min., artd the metaUic shirty 
and sitlphur mixture are added about 
20 rtriit. front the end of mixing time. 
Curving Cycle 

'lire mixing process blends tire mate- 
rials artd reduces viscosity. Wiieu it 
is completed, the ptopell.int is dumped 
tlirougli a s1il pl.ite to teimne air 
trapped in the mixing cycle. I’topeil-.mt 
reaches a tem|)tr;rturc of 1-tO deg. dur- 
ing the inixiug operation, and it starts 
through Ihe curing cycle at that temper- 

An \I1KP project has improved the 
[iroduetion process at this point. .\ 
stndv of the mixing operation was 
made, and changes wliicli resulted have 
cut mixing time in half. A complete 
change in mixing technique will prob- 
ablv emerge from yet auotlier MIKP 

This piO)ect. which now is in the 
develo|imeiit stage, would substitute a 
continuous mixer for lire Iratcli mixing 
method miw in use. N'ew mixer will 
take materials from the pre-mixing stage 
and combine them iu a eontinuous op- 
eration. A screw extruder will de-acrate 
the mi.xed |)ropcllaut and act as a 
pump to hsifl the propellant into the 
engine cases. 

Rather than mixing a butch at a 
time; Thiukol will hast a coiitinumis 
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thanks to automatic XEROGRAPHY 


...a revolutionary, new system for the high-quality, 
low-cost, rapid reproduction of engineering drawings 


A spectacular bi-eakthroiigh ... as revo- 
lutionar)- as the invention of movable 
type and the printing press . . . has be- 
come a reality hccau.se of the devel- 
opment of the XeroX* Copyflo* 24 
continuous printer, 

This automatic .xerographic machine 
, . , caricatured above by Artzybasheff 
, . . now provides the full benefits of a 
unitized microfilm system, the modem 
approach to high-quality, low-cost, 
rapid reproduction of engineering 

Original drawings are copied onto 
microfilm, and individual frames 


mounted in data processing cards. 
From cards inserted into the Copyflo 
printer, positive prints (or oflsel paper 
masters) emerge dry, ready for imme- 
diate use — a 24"x36" print every 10 
seconds! 

Where the reproduction of hundreds 
... or thousands ... of differeni engi- 
neering drawings is needed daily, look 
to automatic xerography and unitized 
microfilm. Write today for Booklet 
X-287 detailing the many advantages. 
Haloid Xerox Inc.. .59-96X Haloid 
St., Rochester 3, N. Y. Branch offices 
in principal U.S. and Canadian cities. 


• Quality superior to that of any other type 
of engineering drawing reproduction 

• Substantial savings, upto $500,000 a year 

• Storage space reduced up to 9S% 

• Time between request and print 
dramatically shortened 

• Reduced-size prints make handling easier, 
slash material costs, cut postage 

HALOID 

XEROX- 


source (if prujiellaiit for its c-.istiiig u|)er- 
utiiin. One propcll.int mix can be run 
through the mixer for a production run 
of one ty|)C of engine, then the system 
can lie snitched to another mix for a 
different engine. With the continuous 
mixer, less propclliint is actually in the 
mixing machincty at one time. 
Metering System 

Kev element in the crmtiniious mix- 
ing operation is a new loss-iii-wcight 
metering '\xtem Thiokol nill use for 
feeding the confimioiis mixer. Materials 
ill the pre-mixing phase will contiune to 
he mixed in Iwtches since it is iilmost 
impossible to control low percentages 

Conipanv sass the contimioiis mixer 
will lie safer Ih.m present hatch mixing 
metlmds, c-speci.illy in view of high en- 
ergi fuels coming along. The system 
can he isolated in .i concrete facility- 
controlled remotelv and monitored hy 
telcxision. It is similar in principle to 
the equipment used iu the on-site load- 
ing scheme proposed by Thiokol for 
loading vers' large solid motors f.\W 
July 2S. p.' 4s). 

Contiimons mixer is expected to he 
in operation on a pilot line basis carls- 
i i lOsO to sec whether it can match the 
accur.io- of batch mixing, liollev pre- 
dicts that it will improse on liatch mix 
accuracs-. New svstem ins-ols'es spcciallv 
designed mixing eiinipment. hnt most 
components arc off-the-shelf items- 

-Miilits- to |)rcdict performance is a 
iritical element in production of solid 
rocket grains, and 'fliioko! tests sam- 
ples of ingredients and propellant at 
s.iiums points along the line to make 
sure they meet specifications. 

New Test Methods 

l.oiighorn Division is svorking on a 
mimher of new test methods under 
\1IMP. For current propellant types, 
the eoiiipanv has dcvclopw new chem- 
ical and ballistic means for testing the 
mixed, unciircd propellant in a system 
nf in-process qnalits- control. New 
tests techniques are under studs- for 
future propellant types. Right now. wet 
chemical anals-sis is the choice for chem- 
ical testing, and a closed bomb method 
prohaWv will he used for ballistic test- 
ing of the uncured propellant. In the 
closed bomb test, propellant is burned 
ii, a closed sphere, gisine a incasurc- 
nicnt of hummg time anti pressure. 

The other possibilities for ballistic 
test are vented vessel and strand buni- 
mg systems. \'cnted vessel is a vertical 
rocket motor which is filled with |)rn- 
pcllant and wliich end-burns, providing 
measurement of iia-ssure and time. In 
stnnd burning, a hihe is forced full of 
propellant, and time is measured when 
the propellant burns down through two 

A chemical analysis method which 


ha.v future po.vsihilities involves nuclear 
magnetic resonance and electron para- 
magnetic resDiiana-. Sfmlliwest Re- 
search Institute has worked on this 
project for I'hiokol. Right now it is a 
lese-.irch tool, but it may develop into a 
quantitative control test which will give 
a rapid re-adiiig on constituents. Both 

have been dropped for polysvilfidc sys- 
tems. hut thev mav be used for rockets 
now ill the rc'se-.ircli stage. 

Thiokol hopes that some combiiia- 
lion of Mich methods as wet chemical 
analysis. X-tay inspection, nuclear and 
electron resonana' and closed bomb 
will furnish an inslniiiiented method 


ptocevv fat the fidelity to specifications 
which is necessary in predicting rocket 
performance. 

Once the propellant is mixed, it is 
reads to be cast and cured. 'I'lie engine 
case is set in an upright position, with 
the rt.ir of the engine at top. and a 
mandrel is seated in an alignment 
slcx've III tlic bottom or front, of tlic 
ease. This niandtcl is shaped to form 
llie iiilernal geometry of the min. 

The mandrel is tiiist-d to allow the 
propellant to flow into the case througli 
an opening in the bottom. Case is 
loaded from the bottom to avoid trap- 
ping air in the |)ro])ellant. \Vlieii tlie 



SERVICE IS OUR RUSCVESS 


You’re looking at our brand new home, now one of the world’s 
finest facilities specializing in the repair, maintenance and 
overhaul of aircraft turbine compressor equipment. In it is 
12,000 square feet of air-conditioned, dust-free, humidity- 
controlled laboratory area. It houses an extensive variety of 
precision machining, assembly and testing equipment — 
manned by highly skilled engineers and technicians with 
years of successful experience serving the Military Air Forces 
ami the world’s leading airlines. 

APPROVED SERVICE ON ALL MAKES OF TURBINE COMPRESSORS 
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AIRCRAFT AND MISSILE HYDRAULIC PUMPS 


Anewl9rrily of hydraulic pumps having filed or variable dlsslsceinsnl to perform at higher speeds and elevated operating terapeialures. II you will 

in sizes from I to 30 GPM operating at speeds up to 12, ODD RPM and higher. This send us your requirements we will he happy to submit recommendations for your 

design has many important features, including fewer parts and inherent capability Installation without obllgalion. 



Bendix Hamilton was established 
in 1951 to develop and manufac- 
ture high precision fuel s)’siems and 
hydraulic components for the 
aircraft industry. Today expanded 
facilities and a broader product line 
permit us to serve the missile 
industry as well. 

Major products — aircraft and 
missile hydraulic pumps; hydraulic 
components and sub-systems; en- 
gine fuel pumps and fuel system 
components; precision bellows and 
bellows assemblies; thermostats and 
related sub-a-ssemblies; and sub- 
contract manufacturing and brazing. 

PRECISION BELLOWS, 
SUB-ASSEMBLV WORK^ 

Bellows and bellows assemblies for air- 
craft and missiles, ordnance and other 
precision instrumentation tailored to 
your needs. Originally developed to 
meet the exacting requirements of air- 
craft and missile components bearing 


the Bendix name. Hydraulic forming 
loccther vviih precision process l.ibora- 
tory control of materials selected — 
brass. Phosphor bronze, beryllium cop- 
per, stainless steel. Monel, etc. — assure 
maximum resiliency and lung service 


ALUMINUM DIP BRAZING 

Molten flux dip brazing techniques 
offer freedom of design. Wrought, 


stamped and prc-machincd aluminum 
alloy parts may be joined into compli- 
cated forms to provide lightweight 
pressure-tight assemblies to replace 
castings with complicated coring and 
machining. 

FURNACE BRAZING K 

Dry hydrogen brazing of high-strength, 
high-temperature alloys using con- 
trolled atmosphere dry hydrogen fur- 
naces makes possible the fabrication of 




HYDROCARBON AND CHEMICAL FUEL PUMPS 


A new family of gear oumps for turbine engines end other appliceflons for hydro- 
carbon fuels In sizes from ISO pounds per hour to 3.000 pounds per bouret dlscberge 
pressures up to 1.000 PSI. Piston fuel pumps are available for higher discharge 


pressures where required. A special mono-propellant pump having capacity from 
a to4K QPMel 3,600 RPM Is also available lor Ethylene Oitide, Kydrazrne, Iformal 
Propyl Nllrale, and other similar fuels. 


HAMILTON CAN HELP YOU 



burner rings, manifolds, etc., up to 
42* in diameter. 


SUB-CONTRACT 

MANUFACTURING 

Available sub-contract manufacturing 
facilities embrace all phase.s of produc- 
tion engineering and precision machin- 


ing, high-tcmporaturc brazing, assembly 
and test of customer-designed com- 
ponents and systems. Current aircraft 
engine and missile production pro- 
grams include fuel and hydraulic corn- 

actuators. 


SERVICE AND OVERHAUL 

Complete field service and overhaul 
facilities are provided and ofi'ered to all 
customers in support of all original 
equipment programs — another reason 
why it will pay you to do business with 
Bendix Hamilton. 


FACILITIES 

Bendix Hamilton engineering, manu- 
facturing and test faciiilics are diversi- 
fied and complete to support all 


product programs. Physical plant 
space of 232,000 square feet includes 
air conditioned, humidity-controlled, 
dust-free areas for assembly and test of 
precision products. 

Lapping operations hold flat sur- 
faces within one light band when 
checked with an optical flat. Grinding 
and honing departments continuously 

milUomhs of an inch on production 

The specialized engineering and 
production test facilities offered to any 
Bendix Hamilton customer are com- 
plete to develop and produce equip- 
ment to the most e.xacling require- 
ments of the aircraft and missile 
industries. They assure a quality end 
item manufactured and tested to your 
specifications. 








•ijion syslems 


ment, infrared. 


Thor, Jupiter Test Stand Enclosed 


Tbnt and liipitcr liquid piopcUant lockel engine tat stands at Neosho, Mo., plant o( 
North .American’s Roeketdync Division are enclosed and heated for *inlet tests- Large steel 
door is being installed under the os’cthang to keep stand closed except during acriial firing- 


case is full, the mandrel is scaled, cut- 
ling off the propellant flow. It takes 
about an liont to set np a unit, cast it 
and more it to the curing osens. 

Curing is a big problem, and a nesv 
inelhod lias been descloped under 
Mil'll’ sshich has cut rejects considet- 
ably and eliminated the need for pres- 
sure curing. '1 he nets' teclinique is allied 
program curing, and it has cut in-proc- 
css rejects to less than I If witli one 
tvpe of motor and less than 4'if uitli 
another, whicli is one-third former rate. 

Under the former method, the Gist 
propellant "'.is cured at a constant !70 
deg. Iliis accelerated the curing proc- 
ess and Irrought a rise in the heat of 
the curing reaction. Since tlic propel- 
lant is a good insulator, the internal 


areas retained heat, and the heat of re- 
action actnaily drove the internal tem- 
perature above oven tcniKraturc. 

WTicn this occurred, tlic oven was 
literally cooling tlie grain, and it was 
thermally eontr.icting to get back down 
to oven tempetatiirc, llic result wav 
.vtre.sscd are-.is and voids, especially in 
tire curved areas and shoulders of the 
grain. Since the propellant was in an 
amorirlious state, it wouldn't flow anti 
he-al these stresses and voids, according 
to C. 1.. Dimn, Process Division supei- 

,\fter a study of the curing process, 
I liiokol came up with a system of priv 
gram curing which avoids this problem. 
Since the excessive heating occurred 
early in the curing cyxlc, the solution 


Bomarc IM-99 Guidance Syst'em Tested 


ELECTRONICS 

ENGINEERS 


At North American Aviation, 
work on such lop-level proj- 
ects as the B-70 and F-IOC 
weapon systems, and the X-l.S 
manned space ship, has ere- 

engineering po- 


in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys- 

Wc liave immedial 


lapplic 


actual experience plus B.S. 
and advanced degrees in C.E. 
and Physics. 

For more information please 
write to: Mr.A.M.Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION. INC. 


AVIATION 


5, 1959 



A proven source offers expanded Research and Manufacturing facilities 

To meet ever-increasing demantis of the military for advanced data processing systems, 
the IBM Military Products Division greatly expanded resenrch and nianufactuiing 
facilities in 19.58. Two entirely new facilities vveic completed during the year-at King- 
ston and Ovvego, New York- The Owego plant is engaged in such vital defense projects 
as the Iriimliing-iiav'igation system for the B-52 and for the new, exotic-fuel B-70 aircraft. 
At Kingston’s new Laboratories, advanced research in fields like cryogenics, magnetics 
and circuitry is making important contributions to the S.AGE and Bomarc-S.AGE Intc- 
gratioir Programs among otliers in progress there now. The combined staffs of Nfilitavy 
Products now make up one of the largest groups of specialists in Military Operational 
data processing and systems management in the world. Tltey are ready now, as always, 
to turn their talents to the increased data processing reqiiiremeirts of national security. 






Salute to Sud Aviation — 

2,000,000 miles of jet experience ! 

Salute to Air Algerie, Air France, Finnair, Royal Air Maroc, S.A.S., Sabena, 
Swissair and Varig airlines, for their selection of Caravelles. 

Salute to Air France and other airline customers for the exclusive selection of 
Lear Automatic Flight Controls. 

Lear A/F/C’s provide passenger comfort, navigation accuracy and economy, 
plus an “on-timeness” heretofore unknown in any scheduled airline operation. 




Thousands of Lear Automatic Flight Control systems. .. flying all types of 


aircraft, all over the world... are setting the standard for automatic flight. 


LEAR L-iOE TRANSPORT A/F/C 







probing beyond present knowledge opening new corridors 

into the unknowns of apace . . . THIS is the eirciling task of the profes- 
sionat minds at MARTIN -DENVER. Post-Titan weapon systems, space 
vehicies. and the development of entirety new concepts in space travel 
requires the talents of exceptional people. Perhaps this stimulation 
and association suits your objectives in achieving outstanding pro- 
fessional status. If so .. . Write to N. M. Pagan. Director of Technical 
Scientific Staff, Martin-Denver. P. 0. Box t?9(C-t). Denver 1, Colorado. 


w-js to progum ;i gradu.il increase in 
ttnipcratiire so llie rucn doesn’t reach 
maximmii Icinpcratiire for several hours. 

After the grain is cured, tlic mandrel 
is pulled by a hydraulie core popper 
and hoisted out of the engine- Such 
hardwure as blast tubes and noz/les arc 
installed, as are the igniters— miniature 
locket motors called pvioge.is rshich 
are electrically ignited bv jr.rjteclinic 
pellets. When center of gia.itv has 
been detennined, the solid rocket motor 
is painted and pvicked for shipping. 

Before it is packed for shipping, the 
finished grain goes through radiological 
inspection. X-ray film isn tapped around 
the outside of the ease, and Cobalt f)0 
pills arc run through the inside of the 
grain to produce a picture wliicli will 
show fissures, haleon motor is plioto- 
graphed by 250 kv.X-tas- machine. 
Non-Destruction Tests 

Since this is an etpensive process 
and because -X-ray film may be in 
short supply, Tliiokol imestigated the 
slate of the ait in non-destriicti'C test- 
ing in search of another method. 'I he 
answer is a svstem of radiological in- 
spection v.liich produces a picture of a 
cross section of the grain on a television 
scicen. I’ll; t equipment is planned for 
installation carlv in the coming rear. 

niiis new svstem is built atmind a 
2 million electron volt \'an do Gr.iaff 
accelerator. .\ g.imma ray source is pt>- 
sitioned at the end of a shaft, and 
the grain is traversed over and ro- 
tated around this source. .\ l.umicon 
svstem gets a picture of the grain 
through a light amplification system 
which reads light from a fluorescent 
screen sensitive to g.imma radiation. 
This produces a tcicvision-likc picture 
on the niimitor and pennits flic in- 
spector to scan the grain as it goes by 
the radiation source and l.umicon 
pickup. Inspection can l>c recorded liv 
photographing the monitor. High Voit- 
age Mngineeriiig Corp. and Beiidix 
Fricz are building tlie svstem I'cb. 

17. p. 59V 

Finished engines nte also spot checked 
by static test firing. Longhorn Division 
has a four-bav test stand which can 
take thrusts ii|) to 1 50.000 lb. and was 
originally designed to handle firings of 
small rockets on the order of -100 
rounds a dav. A new tvvo-hav pit tliat 
will handle thrusts up to 1.5 million lb. 
is under cimsfriiction. 

l.iingliorii Division is developing an 
instrumentation system for the new tl.^t 
stand which will use an .\mpex FRKIOA 
unit to eliminate a number of elcc- 
tionic steps and convert liansdocei in- 
put directly to an F\I modulated signal. 

I \( inodulaticm feature of the .\nipex 
svstem will he used as an integrator to 
sum llmist/time .and pressure time rc- 
l.itiouships. Tliiokol engineers are shoot- 
ing for 0-259f acciiracv. 
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NOISE sii|i|jressois for the de Ilavilland Comet (left) arc iineompUcatcd and produce 4-5 db. atfennation with sis internal comigations. Fivc- 
dee|>-fivc-sha1low iiorr.lc (right) vvas simjilc csK'iision of .\von-typc silencer developed, tested and reiected for Conwav silencing. 

Turbojet IS'ttise Supi>ressioii (Part II): 


Designers Weigh Quiet vs. Cost Penalty 


iThis IS flit second of two articles on the 
prnhicmv and progress in (inbo/ct iKfive sup- 
pression. T'lic first .irficlc ap|icaretl in Avia- 
tion Week Dtv. 29, p, -f,S|. 

By David A. Aiidectoii 
Iliickiiall, Fliiglaiid— De\elo]5iiient of 
Iiirbojet noi.se suppressors at Rolls- 
Royce Ltd. has imvv readied the point 

• Units can be designed to meet spe- 
cific but reasonable silencing require- 
ments with liearable ijciialties. 

• Major design )>roblcm is determining 
what losses e.m be borne hv a pros|>cc- 
live operator of su|sprcssed-tuibojet air- 
craft. 


• Two silencers arc in [icodnetion, one 
for the R.\.20 .\vnns going in de llasil- 
land Comet 4s. and the other for the 
RCo.lO Comvav bypass engines sebed- 
uled for the Boeing 707-420 scries. 

• 'I'lie nest step-io design an engine 
that doesn’t require sileiicing— is well 
under way in tlie RH.14] selected to 
power the nil-121, future short-range 
jet for Britisli F.urii]>can Ainv-avs. 
Development Program 

Beliind tliis current status is a long 
..lid costlv development program 
stretdiiiig back over several years and 
involving tlimisands of tests in ground 
rigs and in flight. 


Rolls-Royce is not alone in tills field, 
hut it was certainly early, lingincets 
working in this triple-skill area— where 
aetodyiiainic.s, thermodynamics and 
acoustics are needed to solve the prob- 
lems— automatieallv associate the lumc 
of I’. B. Crentrex, head of the experi- 
mental station here, with pioneering 
work in noise suppression. Some tech- 
iiielans in sound su|ipiessiuii use Ids 
name as a verb, meaning "to apply Ids 
design ide.is to a silencer problem.” and 
s|ieak of ". . . greatrexing a new nozzle." 

Cmrentlv almost even turljojet en- 
gine manufacturer and some airframe 
eimiismies are studviiig and developing 
noise sup|5ressors. \\’ith many of these 



EIGHT-CORRUGATED nozzle (left) was tested on Eiiglisli Electric Caiibciia’s .Avon for in-ftight measurement of noise suppression. Seveu- 
lobcd nozde (right) developed for Couvwiy produced most silencing of units tc.stcd in iiingniiii; masiiimni nttenmition was more tlian 1(1 db. 
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ANGLgear^simplifies your SO^drive problems 


standard aiaes Irom ^ to 2Vi hp 

Ydii ran noiv si)ecify ANGLgear 
in ratings from to lip, with 
I'lioicP of i:I or 2:1 gearing and 
2 or 3-ivay shafting. Selection like 
tliia makes it easier tiiun ever to 
meet your 00® [lower takeoff re- 
quirements with one of tliese 
standniaUzed iievel gear units. 
ANGI..genr is designcil speeifir.illy 
for airborne np[i)irations — as an 
original equipment eomponent or 
for leplaeement am! repair use. 
Extremely eompaet and feutuiing 
4-wny mounting, it is easy to in- 
coriximte in your power tians- 


niLssion systems; easy to install, 
'Vith its [irecision gearing, it |iio- 
viiles smooth, positive drive, free 
fiom baeklash or slippage [irolr- 
lems. Comjiletely cnelriseil ami |rer- 
manently lubricated, it leriuires 
little or no inaintenunrc. Fuitbcr- 
more, .\XOLgear invariably costs 
les.s than other t\’|>es of right-angle 



AXCiLgear m available from .stock in the types 
and sizes listetl in the table below. Special sizes, 
S|)cria) gear I'atlos, etc., ran also ire fumisbed to 
your requirements. Write for fuilheidnformution. 


L1NEATOR* • ROTORAC* • TRIM TROL* • HOTORETTE* • ANGLgear® • ROTOLOK 



AIRBORNE ACCESSORIES CORPORATION 


Represented 


BOVD LIMITED 




I., Toronto 


companies liigbly competitive fur coin- 
merdal orders, there has been some le- 
liictance to trade information, and there 
Iras Ixen duplication in the 6cld. 

But Rolls-Rovce and Boeing Air|)liUie 
Co. have an aftecnient for complete in- 
terchange of tccbnie.r! data on noise 
Mipiires'.ioit. Both com])imic5 follow a 
similar apptoacli which differs onlv in 
design delail. 

One result of this is that Rolls-Rotce 
has specific cLitir on the noise ptodiicod 
by a competitor's engines: the IT'C 
l[ 57) and JT-I.\ (J7T) turbojet produced 
bv Pratt & WTiilncv-. 

'Iliis data indicates that the .\\(m is 
llic quietest of the four engine's cur- 
rentb being silenced. 'Phe Conw-av 
runs about fi\e to six decibles higher, 
the JT-t.\ noise is betueen one and two 
iltcibcls ahose the Conwity and the 
|T4C is loudest at one to two decibels 

niiis the f I'lC-posvcred Boeing 707- 
120s now in sersiee with Pan .American 
World .\ir\s-tys arc 7-10 dh. louder than 
tlic .\Min-po« ercd Comet -Is in sers iee 
nith Britisli Oserscas Airss-avs Corp. 

Normalls' a silencer tirat quiets the 
lx.'llosv of a turbojet by about 10 db. can 
he considered ,i good unit. 'I'hns Boe- 
ing. tackling an engine alrcadv louder 
by tliat amount, lias a more difficult job 
to do than Rolls-Roscc. considering 
only the degree of soitnd suppression 
iKt’cssary. 

Another result of the Rolls-Rovce in- 
terchange with Boeing is the division 
of development and manufacturing of 
silencers for Boeing’s 707 scries. Rolls- 
Rovce will dci elop and build the iiuifs 
for the Conwass. and Boeing will de- 
velop and build the silcna-rs to be fitted 
to the I I s and J T-t engines. 

Major Contributions 

Greatrex credits engineers at tire 
l'':iite\ -Aviation Co., developer of lire 
Rotodyiie V'l'OL airliner (AAA’ Oct. fi, 
p. 42), with exceptional work in the 
field of sound suppression. He points 
nut that the penalties attached to 
h'aircy’s silencers for the Rotodyne’s 
aftcrbuniing tip jets arc much greater 
than tiiosc for staticallv-monntcd tnrbo- 

I'aircv's problem is to produce a sup- 
pressor winch lowers tlic noise Ic'vel by 
an average of 10 db., :ind up to 1 s db. 
in tlie nriddlc-ftcqiiciicy range. Siitli a 
silencer must also take the loads applied 
bv a s70G centrifugal force ;ind bv 
buniing gases at about i,200l'’ and 45 
psi. I'lie weight has to be a minimum 
because liladc loads must be reduced 
and flutter must be avoided. Besides 
all this, the Rotodyiic spends most of 
its flight regime in the autiigvro phase, 
with only 5-10% spent with tip jets 
burning, 'llin.s cold drag of the silencer 
is vitally miportant. 

In spite of all this. I'aircv' technicians 




QUARTER-SCALE test bed used by Rolls-Royce has a Blaekbimi Pala.s 600 engine piuduciiig 
a jet velocity of 1.760 fps. 'I'bc turbojet’s exhaust has characteristics cnmparablc to full- 
scale units and is useful for dcvclnpnicnt work on scaled-dmvii silencers. 



ENGLISH ELECTRIC Canberra, with Boeing-ty|>c multi-tube suppressor on tight engine, (lies 
low ill non-standard test. Standard altitude for flight test mcasureinenrs is 500 ft. Canberra 
makes flights alternately on right and left engine [last a me-jsmiiig pnint on the ground. 
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When Airspeed 

Makes the Weather Horizontal... 

When the weather comes in at hundreds of miles per hour, no seal 
can keep rain out of exposed ami'friciion bearings. 

For such applications, Torringion Aircraft Needle Bearings and 
Cam Followers are made available in stainless steel. This material 
resists corrosion pitting and prevents the formation of areas of 
increased stress in bearing contact surfaces. Life expectancy is 
greatly increased for exposed airframe applications. 

These advantages of stainless steel, coupled with the high 
inherent capacity provided by the full complement of rollers, make 
Torrington Aircraft Type Needle Bearings ideal where space and 
weight are at a premium. The Torrington Company, Torrington, 
Conn.— and South Bend 21, Ind. 

TORRINGTON BEARINGS 

District Ogices and Dhtrihutors in Principut Cities of United Stuies and Cimaila 



HECm • SPHERICU ROLICR • TtPEREO ROLIER • CUIKDRICU Rtll 


• B«U . NEEDIE ROLLERS • 


have clcvcU)ix.d a suppressor which re- 
duces the noise by about -t db.. witli 
soiiicsvhat higlier figures in the niiddle- 
frequencs' nuige. 'nrcy expect to get 
f) db. from the Siiiiie basic unit almost 
immeduitcly, and iiltimateiv to got 10 
db. or better. 

Douglas .^itCTaft Co., although huv- 
ing the Rolls-Royce Conuay engines tor 
some of its DC-8 merw-jtcr \crsions, 
has des’cloped its own ejector trpe of 
silencer. and thrust a-verscr which will 
be on production airplanes. Ilic proto- 
type DC-8 flew with a copy of the 
Rolls-Rovec silencer. 

General F.lectric Co.'s Aircncft Gas 
t urbine Dir ision has dcsclopcd noise 
suppressors for the CJ-S05 (J79) en- 
gines scheduled for Con\-.iir's 880 series 
of jot transports. 

’lliis adds a total of sesen production- 
tr^pe suppressors, which all stem from 
one basic design principle arising out 
of the char.ieteristics of the noise itself. 
Noise Mechanism 

Turbojet noise is generated hs’ furbu- 
icnce at the mixing surface hchvecn the 
liot. high-s’clocity jet and the cold, iow- 
rclocitx' ambient air. Classical mathe- 
matical anahsis of tlic problem ss-as 
performed bv Prof. M. J. I.ightliill in 
I'higland. who delivered a formuia for 
the variation of acoustic po«cr. 

Ilis dimensional .inaivsis showed lluit 
acoustic poncr is a function of the jet 
density, the cirbc of the jet vciocity, 
the nozzle cross-section area, the den- 
sity ratio of a jot to ambient air, and 
tire jet M.ach number raised to some 
power betrseen fiic and sesen. Since 
jet vciocity occurs in the mrmer.itor of 
the ratio expressing the jet Mach niim- 
ber. tire major factor in defennining 
acoustic power is jet vdocitv. 

Tlie .icaHStie power generated b; a 
jet is tliereforc proportional to the 
eighth to tenth power of the jet velnc- 
its'. 

Tlie thrust of the jet is also propor- 
tional to the rclodty. but only to tire 

So llic important thing to do is to 
reduce tire sclocits' far enough to drop 
the acoustic porrer .substantially, but 
not far enough to reduce the tlinist 

For example, a jet sdocity reduction 
of iOO fps.— a few jrcr cent of a typical 
i-ochaust selocits- of 1,800 fps-— results 
in an acoustic power reduction of just 
aliout 40% and a tlinist reduction of 
about 

Such .1 thrust loss is unacccptabic to 
an operator, who would expect tire max- 
imum to be held at 1%. For that loss 
the acoustic power is reduced only by 
about 8%, which is probably ai.so un- 
acceptable. 

The designer’s task is a difficult one. 
He must pros'ide maximum noise sup 
ptession witli minimum reduction in 


Today all other 



PAINT HEATERS 
became 
obsolete 


O ALL NEW CENTER HEAT 

— Saves you 50% to 75% on oper- 
ating cost. A 1500 watt element in 
the new Binks paint heater does the 
work of 3000 and 6000 watt units 
found in other heaters. There are two 
reasons why. First, the heat is in the 
center. It has to heat paint. Second, 
the new paint tract has an enormous 
heat contact area. Low heat does the 
work of high heat . . . actually elimi- 
nates a primary cause of bake-out. 

Q ALL NEW 27 FOOT LONG 
PAINT TRACT 

— Multi-finned tract design packs 
over 3'A sq ft of uniformly heated 
surface into a 15* height and 3}-^' 
diameter- You attain highest vis- 
cosity control at delivery rates up to 
30 oz per minute. Temperature U 
thermostatically controlled at 150°F. 
The entire paint tract removes for 
easy maintenance. 

4 MODELS U/L APPROVED 

Available for 115v or 220v operation, 
with or without paint circulating 
pumps. 

SEND FOR FREE BULLETIN 

Describes the exclusive technical fea- 
tures of this all-new Binks paint 
heater. Available from your nearest 
Binks industrial distributor or write 
direct to the address below. 

Ask obcal eur sp/ay painting schoat 
Open to cll-NO tUlIION-sastrs all phaiei 


Sinks 

[VERyrHIM6 FOe 

SPFAy PA/pmG 


RIMeSEKTAtlVES IN MINCIMI O.S 
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How Lockheed helps conserve defense dollars: 

The missile with 9 lives 


The U.S. Army's new Q-5 Kingfisher 
was designed by Lockheed’s Missile Sys- 
tems Division to provide our mighty 
arsenal of ground-to-air missiles with a 
realistic test of marksmanship— against 
high-altitude targets moving at super- 
sonic speeds over 1500 miles-per-hour. 

The Kingfisher is 38-feet long. 20- 
inches in diameter, has a 10-fool wing- 
span and weighs more than 7600 pounds. 
As it flashes across the skies it electroni- 
cally simulates any desired size and type 
of "enemy" plane or air-breathing missile. 

The Kingfisher’s electronic Firing 
Error Indicator instantly and accurately 
tells ground controllers whether missiles 
fired at it are “hits” or “misses”— and 
automatically evaluates each missile's 
angle-of-attack, miss-distance, and other 
highly important technical data. 

Undamaged by "hits” scored on its 
electronic image, the 0-5 Kingfisher is 
parachute recovered after each flight. 

This Lockheed-developed “missile 
with 9 lives” will enable the U.S, Army 
to achieve hitherto impossible proficiency 
in missile marksmanship against super- 
sonic targets— at a saving to taxpayers of 
approximately half a million dollars on 
each recovery flight. 



Q-5 is dropped by plane at 35,000 
feet ((A) in diagram). Then its twin 
rockets ignite, propel it to speeds re- 
quired to operate its ramjet engine. 


Q-S is detected 

ground radar (B). ^ 
tude, and course 
control computer c 




Above: Entering oval flight pattern, Q-5 attains speeds over 1500 
mph. Second ground radar (O) and missile-launching battery (E) practice 
their raarksm.inship until Q-5 Kingfisher's fuel .supply is exhausted. 

Left: Landing on its nose-spike in a remote, uninhabited area, after 
floating down by parachute (F), the Q-5 is recovered by U.S. Army 
ground crews— to be refueled and refitted for future flights. 


LOCKHEED AIRCRAFT CORPORATION. MISSILE SYSTEMS DIVISION 

MISSILE RESEARCH * DEVELOPMENT • BALLISTIC MISSILE SYSTEMS MANAGEMENT • 
ROCKETRY • ULTRASONIC AERODYNAMICS • SPACE INVESTIGATIONS • NUCLEAR PHYSICS • 
ADVANCED ELECTRONICS • HIGH-SPEED AUTOMATIC DATA REDUCTION • 

RAMJET PROPULSION TESTING 



AiResearcIi Interiors for the “Executive Ayer-Liner” 


Your office can be this pressurized, 
efficient business aircraft 


AiResi^arrli Aviation Service lia^ In'cti Rclc<*toct to 
t onvcrl a lar^e mmihtr of tionvair 240s for Frod- 
crick B. Ayer & Assooiairs. «or!d-«idc aircraft 
dealer, into Kxcoutivc Aver-Liners. lltc first |»rcs. 
surized aircraft ever offered to the corporate 
niarkct at a realistic jiricc. 

Custom interiors, like the demunstratur sliuwti 
above now on a nation-wide tour, are designed by 
.AiRcscareli engineering specialists and interior 
stvlists to meet indi>'idual I'oinpanv retpiirenients. 
AiRcsearcti conversion has increased tlie range of 
this superior business aircraft 50 percent over llie 
commercial model and lias increased tlie gross 
weight. Outer wing panel fuel tanks assure vou 
one-6top, toast-to-coast flights with ample fuel 


reserve for instrument vvealhcr. 

Other modifications include installation of 
auxiliarv' jHiwer units, new instrumentation, new 
eleelrirBl. In draulic and pneumatic systems, plus 
railar aiul aulo.|iilot I optional; . These impros'e. 
nienis. exterior jiainling and relieensing of the 
aircraft are rione bv .AiKesearch specialists meet- 
ing all CAA regulations. 

.AiResearcIi Aviation Jsert'ice has pcrformctl 
more executive moiliriration jirograms on Con- 
vair 240s. 3411s and 440s than any other company. 
You are invited to insiieet our more than 150.000 
sijuare feet of floor s|iace repre.senting the finest 
conversion, modification and servicing facilities 
available. Free brochure mailed on request. 


THE 


Mtl>ORA 

fli Resea rc 


h Aviation Service Division 


Ground Support • Convortien and ModlftcotTon 


■ Airline Servlco • Tvm.Around Service 


ucl thrust aud uduinnini iiictcascs in 
weight and nacelle drag. 

lie ends up producing a jiiccv of 
hardsv.itc for the airplane that contiib 
iites absolutclv itothing to the econciinv 
of the airplane’s operation or the .safet'' 
and comfort of the passengers. 

Current silencers wiitk liv speeding 
ii|) the mixing of the hot tiigh-\elocitv 
jet with the ambient air and by spread- 
ing this mixing over a large any. 'Ihcv 
do this ill sevcnil ways; 

• By comigafioiis or lobes inside the 
exhaust no/zle, as in the Rolls-Rmce 
silencers for the .Avon. 

• By a large iinmbcr of small nozzles 
in an array, as in Boeing's silencers for 
the Pratt Sr Wlutnes engines 

• By a lobed nozzle looking like a large 
flower. Us ill the Rolls-Roscc silencer 
for the Conn-.n engine. 

• By an ejector arrangcnicnt, as in 
Douglas’ silenecTS for the DC-S. 
Specific Silencers 

’I'lie unit built by RolK-Rovcc for the 
\son engines in tlie Comets is dccep- 
lively simple in iippearaucc. It prodntxs 
.1 peak-to-pe.ik sound atfemiiitimi of 
about four or five decilicls. vvliich is 
einingh to redna' the roar of the en- 
gines to a tolerable level. 

'I'hc silencer is ,i relatively simple 
extension In the jet tailpipe. .Aren dis- 
tribution along the axis produces a con- 
vergent-divergent nozzle, lint built on 
the interior surface of this extension is 
a scries of six lobes, which Rolls-Rovce 
refers to as corrugations ftoni their 
s-atlicr work with internally-corrugated 
nozz.lcs. Fach of thc.se corrugations is 
pressure-balanced aaoss its wall bv a 
bleed tube leading to anibient air. 

Increase in CTOss-scetioiial area over 
tliat of the standard nozzle is smiiH; 
the area ratio is I ,s7. which nn-.ms that 
Ihc silencer diameter is 1.2? times as 
great as the uiisiippresscd nozzle. 

No thrust reverser is iiielmied in tliis 
eoufignr.ition. liceansc of the Comet's 
landing perfomiance. 

'I'hc Conway is more of a |)robltm 
to silence than the -Avon; it makes unite 
noise. Tills is. ineideutallv. in eontr.ist 
to one of the earlv aigninenls adsaiiccd 
in favor of the bvp.iss engine: it is siqv 
|) 0 scd to be a t|iiiettt engine. It e.iii be. 
thrust for thrust, lint this one is not. 

The reason is tliat the Cmiwav |iro- 
duces more thrust from a larger nozzle 
with somewhat colder jet exii.iust. 
Lighthill's dimensional analysis sliosved 
that jet noise— altliongli dominated by 
the factor of jet veloeits-also is a 
direct function of jet deiisitv and cross- 
section area. 'I'hc Comvay uses a cooler 
jet with liiglier density and a larger 
cross-sectional aa-.i; tht^c- f.ictors com- 
bine to raise the sound lesci of the 

Using generalized pcrfonnance ennes 
developed by tests aud analysis. Rolls- 


Kosee engineers were ,ible to select the 
correet paninieters for the desired silenc- 
ing. which was on tlie order of 10 db. 
Ilira- suppressors were eonstriictcd for 
eoniparative tests; 

• luvcKlecp-fivc-sliallow nozzle, which 
mounted 10 comigatioiis inside a single 
eirenlar nozzle. Arc-a ratio of this nozalc 
vv;is 2.72: diameter ratio therefore was 
1 .65. 

• Eiglit-eoinigated nozjtle, wliich liad 
eight vanexi lubes syinmetric-allv oriented 
..rouiitl ;i cuitr.il nozz.lt with eight 
eorrugatioiis ami wliicli tesemliled a 
large steel daisv. Area t:ilio was 2.74; 
diameter ratio was about 1.66. 

• Scscn-lobed nozzle, vvliich had a 
eciitr.il no/zle with seven internal cor- 
uigatirais snininndeel bv seven separate 
egg-slniped nozzles laoli with :i single 
internal eomigatimi. .Aan r.itio was 
2.60; diameter ratio was 1-61. 

Kaeli of these n<r//lcs vv;is tested in 
eoinp;irison vvitli an .-Avon tvpc (six- 
eorrugiilctl) nozzle and ;m iinsn|)ptessed 
st;iiKiard nozzle. 

Quietest eoinliiiiation was achieved 
vvitli tlie scveii-lobed nozzle, and noisi- 
est of the three was tlie ciglit-ciirrugatcd 
unit. Maximum attenuation was on the 
order of 10 to II dh. toiiip,ired with 
flic nnsnppressed unit, and the spread 
lietvvceii noisiest ;ind iliiietest w.is about 

Like most engineering decisions, the 
final chniee of sii|ipressor design was 
not made on the basis of silencing only. 
Weight. dr;ig, and internal hisses were 
factored into tlie final elioice. 

Best comproiiuse was decided to lie 
the eight-corrugated unit. Its pt-.ik-to- 
peak attenuation in ground tests was 
about S db- But in the critical flight 
test', the attenuation increased to Tie- 
tween 10 and 1 1 db., mote tliaii enmigli 
to meet the teelmical rCC|uireuieiits and 
probabiv quite cnougli to make sub- 
jective noise acceptable. 

The company treats these silencers— 
and will so treat any future niiits-as 
parts of the engine, not to be iximpered 
or handled am more can-fnllv than the 
engine itself- Overhaul life is stated to 
he the s.mie as lh;it uf the engine, vvliicli 
means 1.000 hr. iiiili;il period for the 
.Avon silencers. 

Test Background 

Both model and full-scale ground 
;md flight tests have been made by 
Rolls-Rovee teehnieians during the com- 
jxiiiv's sonml suppression program. 
They startexi originally with a simple 
open-air arrangement, in vvhieli sound 
measurements were taken in flve 0 |ien 
at specified di.vtancex and angles from 
Ilie nozzle of a turbojet. 'Ibis had the 
. dvantage of being quick and simple; 
it had tile disadvantage of supplying 
only st.ltic ground data. 

Ibat disadvantage phis some of the 
estimates of future needs made the 
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on fabricating facilities 
for aluminum? 


Let ALCOA’S JOBBING DIVISION 
Be YOUR Subcontractor! 


WANT TO stretch your aluminum fabricating facilities, 
particularly during peak production periods? 

THEN CALL on Alcoa’s “custom-service for manu- 
facturers " — the Alcoa Jobbing Division. From a single, 
tiny component to the most complex subassembly, con- 
sider Alcoa's Jobbing Division for any part of an alu- 
minum fabricating job. In the field of aircraft and mis- 
sile components, especially, Alcoa’s facilities and experi- 
ence are unmatched anywhere in the world. 

COST . . . ? Frequently less than your own cost- 
accountants would report for a do-it-yourself job. For 


Alcoa already has the major facilities for production — 
plus the facilities and skills for tooIing-up at rock- 
bottom costs. 

WANT TO know more . . . ? Write Aluminum Company 
of America, 2026-A Alcoa Building, Pittsburgh 19, Pa., 
for 16-page booklet on the available facilities of 
Alcoa's Jobbing Division. Facilities at your service . . . 
for welding, rolling, brake-forming, bending, spinning, 
finishing, testing and other services. You'll be surprised 
how much Alcoa can help you lighten your load! 


L ALUMINUM 




cngmccr:, t.ikc » sccoiicl luiik ^it llicit 
test rig. 'I'lit stiitic (ipui-iiir iiininge- 
iiiciit, for cxiinipk'. could gi^c no acio- 
dyiiiiniic tUita wliicli could be iiitcr- 
))rtttd in terms of nirpLmc pcifotituince 
deenment. It «;is expensive to mil a 
'nll-sc.ile engine ;md ivoiild get more 

miidc more exteiisiieh on linger engines. 
Prohiibli' mo.st imporhnit. it gave no 
iidie.ition of flight iitteniiiition. 

riitee objectives ciinie out of this 
detiiiled consideration: 

• .Aceiinite nie-asiucnient ivu' tlie most 
miportiint fiictor. Witlniut det.iiled 
iiieaMiremciils and knmi'lcdgc of their 
validiti. data was useless. 

• Small-scale experiments, if they could 
Ik .scaled up without error, would .s.ivc 

• inight tests were a netessih . 

Rolls Rmee now has three silencing 
lest beds on tlie premises here: 

• Fiill^cale engine tig. the comisniY’s 
“siege gun.’’ which can handle thrusts 
up to lO.nOO 111. -cither in forward or 
reverse thrust. Fnc distance around 
ihe engine is on a .sector of 200-ft. 
radius and 210 dc|- included angle, 
centered on the engine nozzle. -\ cim- 
tr<il room 7i ft. awav is in line with 
llie inlet, .\ccuracy of repeated thrust 
measurements is =0.2i1^. llie need 
for acciitaties of this lesel or better is 
emphasiyed Iw the fact that desirable 
thrust Insses-in terms of what the 
engineers think the o|icrator5 will bear— 
are 1 or less. 

• Qiiartcr-sealc test lx:d, using a Ulack- 
Inirn Palas 600 engine producing a jet 
iclocitv of 1.760 fps. Tills is somewhat 
under conteniporari’ higli-thrust engine 
•tandards, but close enough to give 
romparatiie data cm scaled-down nozzle 
tonfi|iirations. 

• English Electric Canberra fitted as a 
flying lest bed with silencers on one 
engine onlv. This twin-.Svon airplane, 
which can be flown e-asi!y on one engine 
is used to make flights alternately on 
the left and tight engine alone past a 
measuring point on tiic ground. This 
procedure gives in-fliglit data for a single 
suppressed and a single un.snpptcsscd 
engine, so direct comparisons can be 
made between successive passes of the 
airplane under the same couttiil condi- 
tions. Tlie standard alHhidc tor Can- 
berra flight-test measurements Ls 500 ft. 

Some of the tests made hy Rolls- 
Rmce engineers have shown a few in- 
teresting and even unexpected results 
from some expected problems, h'or 
example, what about tiie noise gener- 
ated m' two engines close togethc’ like 
the Comet inshillation? Is it twice as 
much, or more, or less? k\’hat about 
reflection or augmentation of noise from 
parts of the airplane structure, such as 
the underwiiig surface of an airplane 
|iowercd bs' pvloii-mmintcd jets? 

h'or a Comet ts-pc of installation, 


wheie two eiigiuts are uiouiitetl chisels 
together, the noise in the plane of the 
twin exhausts is actually reduced bi 
about three decibels when the tail|>ipes 
art tangent. As the spacing opens out 
to four diameters or more, the attenii.i- 
limi dro|)s off rather rapidls , 

But this is for the unsilcnced jet. 
With silencers, only small porliims of 
the Iwiii jets would lx: adjacent, and 
(he oser-all silencing effect would prob- 
ably Ik insigiulitaiit. 

.\s for n fleeted noise, there se-ems to 
be no proliiem lliere. 'I'ests made with 
iiiryiiig areas and thickness of skin 
showed no change in |xak attenuations. 

One of the more interesting aspects 
of the test results was the iiiea,ureel 
difference iKtwveii noise on tlic ground 
and noise in the air for diftcTent t\|Ks 
of silencers. Scmiid pressure levels were 
lilotted against relative veiocitv-tlut is, 
the jet exhaust velocity minus the air- 
plane flight speed. Thus a low relative 
vclaeity is a liigh-spctd flypast, and via' 


Data Points Curve 

i'or an I.SOO fps. relative velocity, 
which is probabiv a fair figure to use 
for ciimbout performance of a modern 
Iraiisporl, data points for in-flight at- 
tenuation and ground attenuation did 
not lie on a straight -15-deg. line, hut 
rather cm a Curve, rurthennotc, the in- 
flight attciiu.ition was greater than tli.ri 
of the ground values bv almost five 
decibels for the eight-eoruigated nozzle 
chosen for llie Conwav. 

I’his may be, says Rolls-Royce, be- 
cause the relative velocity sliould aclii- 
ally be that between the jet exhaust and 
the local vttcain veloeitv around the 
silencer lobe, instead of frcc-strcam 

W iiat docs all this cost? Wliat are 
the losses to be charged against Ihe 
suppressor it.self in weight, drag, tlirust 
and specific fuel coiiMiniptioii? 

Crt-afrex says Rolls-Royce sctlled on 
.III arhitr.iiy figure of 1 "7 for each of 
Ihese varialiles. The sound suppressor 
could not increase cmise specific fuel 
consuiiiptioii hv more than 1%. de- 
crease the takeiiff thrust bv mote tlian 
1 %, increase the weight of' the ait|s!ane 
bv more Ilian 1% of the total pounds 
of takeoff thrust, and increase the cruise 
external drag bv over 1% of the total 
net thrust in cruise and configuration. 

These 1 increments, applied to an 
aiqilaiiv that is takeoff-limited. Cost the 
o))er.it()r siiincvvliete between 1 and 2Ce 
eacli in pavload. I’inal cost for suppres- 
sion: between -1 and S% of the airplane 
payload. This means anything from 
half a dozen to a dozen passengers in 
high-densitv-loaded jets. 

Such penalties are just beatable in the 
first gciier.iticm of jet transports, says 
Greatrex. But there are operators who 
would argue long and loudly witli him. 
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AVIONICS 


TWO MODELS nf fouT'bV'four V'an Atts each mounting 16 dipolc$. Arra\ at light with dipole a'ces aligned when illuminated 

hn a test soiitee with the polariaation pjtallcl to the dipole axes showed echo area rednetinn of only 'i db. from minus 50 deg. to 
(iliis 1(1 deg. of htirjdsidc. This array is ixilarization sensitive. Crossed dipole orray at left is polarisation insensitive but echo ntea is less. 
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Compact Reflector Has ECM Potential 


By Jaiiic; A. Fiisea 

Rome, N. y.— .\ ncss' type of reflcc- 
tiu; anteniw array that operates over 
iiuidi wider angles of incidence than 
the crms'Cntiunal Corner rcBcctor has 
lieeii tested iierc at the -\ir l■■()ra■'s 
Rimic .\ir Des elopnient Center labota- 

'I'lit tccliniqne could be used in 
applie.itions ranging from electronic 
louiiteniic.isurcs and air traffic control 
oi light aircraft to space comiminiea- 
tnnis relay satellites. 

Called tlic \’an .\tt.i atnu' after Dr. 
L. C. \'an .Ut.i of Hughes .'\ircr,ift Co. 
who first proposed it. tiie reflector tecli- 
int|iie IS based on tire equal interconnee- 
tioii of tlie radiators of an antenna arras 
so that received cnergs is reradiated in 
the direction of arrisal at ans’ angle 
from Itroadside to ondfire. 

Additional Advantages 

.Additional advantages inchidc the 
possibility of production of sucli atnivs 
by printed circuit and stripline tech- 
niques for lightness and simplicitv and 
of s'arying the |eometn- of the radiating 
eicnient.s to achiese isandwidths tlieu- 
refieally as higli as 10 to one. 

Disetsionary missiles such as the sur- 
face-to-air Goose (.\\y Dec. 22, p. 27) 
and flic air-to-air Quail (.AW Dec. 1. 
p. ill will, among other electronie 
couiitemicasures techniques, attempt 
to confuse enemy radars by pro- 


siding a strongly enhanced return 
.signal. Radar reflectors that increase the 
apparent radar cross section of the discr- 
sionaty drone Can tnahe it appcur to 
be a large bomber. 

During World AA'ar II dusters of 
comer reflectors sute used to olitain 
this tyjjc of radar signal enlianceinciit. 
Corner reflectors, howe'er, have flic 
disad'-antages nf being bulk'-, requiring 
rigid support to maintain within close 
folenniec the angle nf intersection of 
tlieir |)1j]'cs. and arc '-erv .sensiti'C to 
llic- angle of incidence of tlic energ'- to 
he reflected. 

For tlicse reasons, the simpheit' and 
'vrwtility that appear to be the ad'aii- 
t.igcs of the A'an Atta tcclniiqiie indi- 
cate a possibility of iisine if in this tym' 
of application. Similarl'-, it could lie 
used to increase the apparent radar cross 
section nf liglit pri'-atc aircraft "hicli 
prcsentl' cannot be seen bv air traffic 
control radars, simplifying ait traflic 
control of such aircraft and aiding colli- 
sion ptc'ention. 

Third Use 

A tliird possitile use of the teclinique 
"ould be as a reflector to lie mounted 
oil a pennanent coiniiiunications rclav 
satellite (.-AW Oct. 20. p. S5) such .is is 
presently under study by the .Air I'urct'- 
I'our .satellite rclav sfations orbiting 
the earth around the equator at an alti- 
tude of 22 . 1 OO mi. "ould maintain fixed 
|iositicms lehitiie to the earth as tlic 


earth rotated. By spacing these satellites 
al intc-nals of 90 deg. longitude, it 
would be possible to rclai- a message 
eomplctcly around the c.irfli. One of 
the extremely difficult problems, ho"- 
e\er, is that of stabilizing the satellite's 
attitude to witliin one-quarter degree if 
a highly directive reflector such as a flat 
plate (mirror type) is used. Tlic aperture 
of a A'an .Atta type of reflectiic army 
"Ould be large ciiougli to solic this 
ptoblcni. 

Theory of Operation 

'I'he test program at Rome Ait De- 
velopment Center was undertaken to 
ictify the concepts proposed by Dr. 
A'an .Atta by "liicli the radiating cli-- 
ments of an antenna array might be in- 
Icrcomicctcd to rwadiate received en- 
etg'- back in the direction of arriial. 
'Ibc ptogiani is described in R.ADC 
Document No.: AD-I-1S684. dated 
Aprii, 195S. 

This type of reflectiic artav can take 
the pliysical fonn of a linc-ar or planar 
array , llic capability of reradiating en- 
ergy incident upon the array at any 
angle from broadside to endflre is lim- 
ited only by the dircctiiity of the ladi- 

Tlie theory of operation of a A'an 
.Atta arrai- cun be seen from the exam- 
pie of a linear artai of .six eqiuillv spaced 
radiators intercnimected witli equal line 
lengths. 'Ilic radiators are intercon- 
nected in pairs that arc equally spaced 
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anour tne array eeiiier. i.mes or equal 
length are used to make the intereoii- 
iieetion.s txicause it is of tlie utmost im- 
portance lliat equal |)liase delav occurs 
ill all tlie lines. 

-A plane wave incident upon the ar- 
ray induces current.' of rclatiie phase 
in each of the indiiidual radiators. Tlie 
energy traiels thrciugli the connecting 
line.' and is reradiated with the relative 
plia.se maintained because the same 
phase delay is inciiTred througli cacli 

Relative Phases 

These relatiic pluses, lioiieier. are 
tr.ni'jxi'ctl about the center of tlic 
array and a plane ii-avc is transmitted 
Ixick in tlic direction of arrival. 

in file same manner, a hvo diineii- 
sionai array can lie made up in tiie form 
of a foiir-by-four elciiient arr.iv ii ith tlic 
elements interconnected in units siiii- 
metrically about tlic center of the array 
that will cxliibit tiie same tvpc of per- 
formance. 

Bccanse no experimental models of 
this tipi' of antenna arrai were known 
to exist. Rome engineers undertook tlic 
construction and testing nf one. .A 
fmir-by-four array of 16 dipoles was 
selected . 

The dipoles ivcrc mounted one- 
quarter ivaie aboie a ground plane 
and were spaced 0.6 wavelengths apart 
at the selected ftcqueiiei of 2..Si0 me. 
Echo Measurement 

Measurements of tlic echo area of 
tlie A'an .Atta arrai- litre made as a func- 
tion of tlie angle of incidence and were 
compared with ineasureiiients made on 
a flat conducting plate of the .same ctoss 
section svhicli was used to estalslisli an 
echo area reference leiel. 


To determine polarization effects and 
frtx|iicncy sensitivity, mcasuremciits 
iverc made with tiie plane of polariza- 
tion of the signal from tlie test source 
punillel to the dipole axe-s. at 45 deg. 
and normal to the dipole axes, and at 
frequencies up to 550 me. higher than 
tlie cut frequency. 

’! lie results of tlic measurements 
showed that, at broadside, the echo 
area of the array and tlie flat plate were 
appro.simateli- equal, as was predicted 


by the theory. The eclio area drops off 
> db, at angles from broadside of about 
plus or minus 30 deg. and 10 db. at 
angles of about plus or minus 55 deg. 

'Ihis indicates that the wide angle 
e.ipability of the Van Atta array as 
tested is significantly better than that 
of a comer reflector ii-here the 3 db. 
point usually occurs at angles of plus 
or minus 20 deg. and 10 db. at plus or 
minus 30 deg. 

Patterns measured with the incident 
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THREE-AXIS FLIGHT SIMULATION 

assures syfem accuracy and stability 
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polarization rotated 45 and 90 deg. with 
respect to the axes of the dipoles 
showed, as expected, that this array was 
polarization sensitise. The echo area 
drops off 10 db. for the 45 deg. rotation 
of polarization, and with crossed polariz- 
ation the array acts as a flat plate. 

To osercome the polarization sensi- 
tivitv, a crossed dipole iirrav was con- 
structed. Measurements of the echo 
area of this arrav showed that it was 
polarization insensitive but that the 
echo area was less than that of the first 


Echo Areo 

As can be derived from the fonnulae 
of the theorv. the echo area of the Van 
Atta arrav is proportional to the square 
of the array gain when phased to direct 
a beam at the angle of interest. The 
gain of a phased array is approximately 
proportional to the cosine of the angle 
fiom broadside, but this approximation 
■5 not valid for large angles from broad- 

Therefore, the echo area of this type 
of arrav is approximately proportional 
to the square of the cosine of the angle 
from broadside. 

Based on this approximation, the 
echo area of the constructed array 
should drop 1.2 db. at angles of plus 
or minus 30 deg. and 3 db. at angles of 
plus or minus 45 deg. 'Ihe ineisured 
area, however, dropped about twice 
this amount, 'llie directivity of the di- 
poles mounted one-quarter wave above 
the ground plane causes the echo area 
to drO|) at wide angles from broadside 
especiallv at the endfire condition vvlicrc 
their directivity is zero. 

Test Conclusions 

The test prognmi is considered to 
have substantiated the theory of the 

\Vitli tlic tvpe of arrav constructed 
for the tests, limitations as to frequency 
liand, polarization, and directivity of 
radiators were found but the polariz.1- 
tion sensitivitv e.ni be overcome by us- 
ing crossed dipoles or a eircularly 

t oiarized radiating element sncli as a 
clix or flat spiral. 

The helix and flat spiral also would 
provide a broader bandwidth. 'Hie 
theory applying to tlic.se elements as 
radiators suggests that a bandwidth of 
10 to one could be achieved with a 
helix and a bandwidth of five to one 
with a flat spiral. 

Because tnis type of array could be 
produced by printed circuit techniques 
where, for example, dipoles or flat 
spirals would be deposited on one side 
nt a dielectric sheet and the intercon- 
necting lines on the other side, it offers 
the possibility of rapid and inexpensive 
manufacture, which would be a consid- 
erable advantage for civilian applica- 










enghiiriT'i cumpiny. Financially, wc stand head and shoulders above most 
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Fluoroflex-T {Teflon) hose for high pressure systems 
now tested to the new Resistoflex standard of 



instead of industry-recognized 100,000 cycles 

RESISTOFLEX Corporation, Roseland, N. J. 
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VANE HYDRAULIC 

[ _ * ACTUATOR 





NEW flutter tcsb'iig sviteiii uses servo-actujtcd vane to produce desired oscilbtious. 

Unit Simulates Flutter Conditions 


Los Angeles— Nevv system designed 
to speed flutter testing of iiciv iiircnift 
hy providing a conrcnieiit means of 
introducing a wide rnriety of flutter 
cotiditicns has been deselopcd by Elec- 
troSysteiiis. Inc. Division of Roval 
Indnstnes, Inc. The svstem has been 
successfully used on one of new U.S. 
jet transports, the company reports. 

System employs a small control 
>.mc- iittaelied to the wing tip. u-hteh 
inn be deflected thtongh anv desired 
.niiplitndc at ans desired frequency bv 
means of clcetro-hydraulic servo system 
operated from control console bv a 
flight test engineer. Control \ane can 
he programmed to deliver transients as 
well as strady state and swept-frequenev 
forces, according to the cump.mv. 

Control vane oscillation frcquciicv 
c-.in be swept Mirough a wide band of 
fre(|uencics antomaticallv until the 
eritiBil mode is detected bv instruincn- 
ration. Tlicn manual control is used to 
adjust the frcquciicv until the wing is 
brought lip close to its natural mode. 
I'hc device mav- lx; suddenly stopped to 
petmif observation of the decav re- 
sponse. from vvhith stnicture damping 
can be determined. 

As a safety feature, the o|)crator can 
pre-set safe limits of wing flutter vel- 


ocity, aerodv namic force Or Servo etror. 
If conditions exceed these values, the 
hydraulic actuator is bypassed allowing 
tlic control vane to become free, mov- 
ing into a neutral position, and a red 
w.irning light flashes to the operator. 

I’he system includes control vane and 
actuator, with mounting adaptor and 
special fairing, tlic elcctro-hydraulie 
servo svstem and hvdraulic power sup- 
])ly. amplitude and ficquenev progr.mi- 
ming console, and safetv interlock 
controls. 

KieetroSvstcms says it is developing 
.1 miniaturised version of the in-flight 
flutter excitation .svstem for use in test- 
ing military aircraft where available 
spate, vveiglit are more restricted. Com- 
paiiv’s address is 10>5 'N'estministcr 
,Ave., Alahainbra, Calif. 


^ FILTER CENTER ^ 

’ ^OOflOOi I 

►The \\’inner; Hcathkit-.Av ionic .sub- 
system bidders for North American .Avi- 
ation F-108 and B-70 gcnerallv agree 
tli.it North American has b«n ex- 
tremely tight-lipped about revealing 
who’s ahead in subsystem contractor 


evaluations. When eager bidders seek 
some indication of evaluation standings 
prior to official announcement. North 
.American's stock answer is: "Ucathkit's 
ahead." (tlcathkit, a division of Day- 
sttnm, produces hi-fi instinments and 
other electronic equipment in kit fotni 
for lioinc assembly.) 

► Loran-C Contract to Collins— Coast 
Guard will soon announce award of 
contract to Collins Radio Co. for fur- 
ther development of Loran-C (some- 
times called Cvtac) and for fabrication 
of prototvpc systems. 'Ihe accurate, 
Invv-frtquencv livperbolic area-coverage 
navigation system, like British Dccca. 
can be used both bv ships and aircraft. 
System originallv was developed by 
Sjierrv Cvrosciipe under .Ait force spon- 
sorship (.AW .-April, 1957, p. 101.) 

► Gronnd-.Aii Meteor Burst System - 
General Electric's Light Military Elec- 
tronics Department is working on a 
ground to-air and air-to-gronnd data link 
system which utilizes meteor burst com- 
muniaitions system techniques (.AM' 
June 17. 19". p. 96). Sv-stem may in- 
clude a propagation frequency evalua- 
tion to antomatically select optimum 

► Hot Scinieoiiductor Conference-Con 
fetcnce on high-tcmpcraturc silicon car- 
bide semiconductors will be held in 
Boston, April 2-1. ^onsored bv .Air 
force Cambridge Research Center. 
Some 50 leading scientists working in 
silicnn carbide, from U. S. and other 
countries, will attend on a "bv invita- 
tion onlv" basis. Conference ebainnan 
is Joseph R. O'Connor of AI'CRC’s 
Electronics Reseatch Directotate. 

► Signed on Dotted Linc-Contwet 
awards recentlv announced bv avionics 
manufacturcr.s inehide the following; 

• Canadian Marconi Co., MontreaT. te- 
potls orders from Pan .American World 
.\invavs for six Doppler nidars for use in 
Boeing T07-i:is. Canadian Doppler 
radar weighs less than 70 lb. 

• Wilcox Electric Co., Kansas Citv. 
reports that Trails Worhl .Airlines will 
eqiii]) all its new jet transports with 
M'ilcox Model 714B air traffic control 
(radar) transponders. 

• Consolidated Airborne Systems, Min- 
eola. N. Y.. SI. 25 million, from Gentile 
Air force Depot for modernizing 
USAf's M-5 tachometer tester and for 
liroduetion of 'ITU-27/f tester, devel- 
oped by Consolidated- wliich will su- 
persede M-5 for field testing. 

• Microwave Associates. Inc.. 5100,000 
award for variable capacitance micro- 
wave silicon varactors from .Anny Signal 
Supply .Agency. Device can be used as 
hm-noisc microwave amplifier, har- 
monic generator and frequency cen- 
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USAF Tests Synthetic Hydraulic Fluids 


By Michael Yaffee 

New York— Need fur high tempeta- 
ture hydraulic fluids in advanced air- 
craft and spacecraft is being met by 
the development of synthetic chemical 
compounds for operation in the 400- 
l.OOOf range. 

The first 400F fluid has been quali- 
fied under Air Force specification Mil- 
H-8446A and will be used in the 
hydraulic system of the Convair B-58. 
Designated MLO-8515, it is a blend of 
85% disilo.xane ester and 15% dioctvl 
sebacate, which was developed bv Cali- 
fornia Research Coip. under Air T'orce 
contract and is being marketed by 
Oronitc Chemical Co. Other svnthctic 
fluids are expected to qualifv under this 
specification in the near future. 

Meanwhile, researchers at AA'right Air 
Development Center are pushing ahead 
with the evaluation of svnthctic hvdrau- 
lic fluids for operation at 5501' and 
700F. Republic Aviation Corp.. work- 
ing under Air Force contract 55(616) 
5117. has completed Phase 1 on re- 
search and development of a complete 
hydraulic system to operate at l.OOOF, 
Republic has been working on a con- 
tinuation of Phase I and hopes to enter 
Phase II and start actual hardw-.irc de- 
velopment this year. 

Temperatures Rise 

'Die quest for high temperature 
hvdraulic fluid is closely tied tn Air 
Force’s search for high temperature 
lubricants (AW Sept. 29. p. 51). The 
requirements for both have teen created 
!)V the advent of high speed military 
illrcraft. 

As flying speeds go higher, ambient 
air and aircraft Operating temperatures 
rise. Up to Mach 2, the rises arc 
gradual and are not too difficult to cope 
with. But thcre-aftcr the curve steepens 
sharply and the problems become criti- 
cal. Temperature, too, is a function 
of the amount of work tliat has to be 
done, and over the past few years, the 
amount of work that aircraft hydraulic 
svstems must do has been inaeased. 

High tempernture problems also in- 
crease with flight duration, making the 
vituation more difficult for bombers 
than for fighters. Temperatures in hy- 
dnnilic systems gcnerallv tend to go 
higher than those in lubrication systems 
liecause hydraulic actuators must be 
)>laced as close to the components they 
conttol as possible. 

.As a result, they often are located in 


the hottest areas of the vehicle, such as 
leading edges, and in the near future, 
next to gimbaled rocket motors where 
tcnipeiatures rim to thousands of de- 
grees. 

Another type of problem occurs in 
hydraulic actuators which operate com- 
ponents such as speed brakes located on 
the aircraft fuselage, near the after- 
burner. Here, the hydraulic fluid is sub- 
jected to high temperatures which go 


much higher because the brakes ate op- 
erated only infeimittently and fluid be- 
comes sta^ant. 

The Century series of aircraft is 
.vble to operate successfully with pe- 
ttoleum-bascd hvdraulic fluids whieli 
serve satisfactorilv up to 275F. The 
B-58 is not. Its hydraulic system oper- 
ates at 3501'’ with spot tcm|)cratures 
as higli as 500F for brief periods, 
necessitating the development of a 



Atlantic Research Develops Small Solid Rockets 

Atlantic Research Corp. bas developed small solid propellant rockets for space technology 

and retro functions for PlvT (I'ropvilsion, Experimental T«t). Siiecificatious are: length, 
4.8 in.: diameter, 1.5 in.; total weight, 0.6 lb.; propellant, ARCHE solid propciljiit: 

for General ElLtric for ' missile launching retro functions. Rwket at lower left was 
developed for Douglas for I'bor missile launching retro Fimetions, Unit at low-cr right 
was developed for Convaii Atlas missile launching retro functions, Atlantic Research says 
the rockets have the following industrial applications: Provide packaged fast-iesponsc. 
short-time thrust services, accelerate small massscs, and can be used to test exposnre of 
materials to rocket blast 
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brazed stainless steel 
structures 


Working with existing lully-integraled lacililies, Aeronca is 
producing and delivering a variety of brazed honeycomb 

conic, contoured and compound curved configurations are 
produced daily by specialists in high-temperature structures. 
Aeronca ... a pioneer in stainless stee! honeycomb de- 
velopment ... is capable of designing, developing and 
producing any major airframe or missile component involv- 
ing honeycomb sandwiches. 





ailable, on written request, to make 
>n Aeronca's facilities for high-tem- 
-uctures. Write today for additional 


m an Ufa ctu ri ng 


corporation 


17l4Germantown I 


Middletown, Ohio 


Expansion of our operations has created 
openings for additionol senior engineers. 
Write to Mr. L. C. Wolfe, Chief Engineer. 
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-tool' liydwuiic fluid. It is believed thut 
tlic Itydraulic systems of the North 
.^lIlerican B-70 and other Mach 3 air- 
craft will operate at tompcratiucs of 
-IUO-t30F and will need at least a 500K 
liydraulic fluid. Requirements of the 
Hyiia-Soar and similar vehicles are ex- 
pected to jump to 1.0001'' as the upper 
temperature capability for hvdraulic 
fluids. 

Cooling Devices 

Up to a point, it is possible to design 
around the problem bv including sucli 
things as heat exchangers or some other 
crxiliog device vvliicli might enable the 
aircraft to fly with existing hydraulic 
fluids. In one case, coolant is acloailv 
circulated through hvdnmlic actuators 
to keep stagnant brake fluid from 'bc- 
eoming too hot. But this only puts 
off the problem and results in compli- 
cated and weighty designs vvliich are 
more vulnerable to hiilnrc and vvliich 
penalize liigh speed aircraft perform- 
ance severely. NIoteover. there is a 
limit beyond which cooling schemes 
ate of little value. The livoraiilic sys- 
tems of the B-38 and Republic F-103 
are cooled clown, for example, vet both 
still require the use of new, high tem- 
perature synthetic flnidv. I'o avoid these 
problems, the .^ir h'orce vv-.ints and 
needs hydraulic fluids that will operate 
.sritisfaeforily at high temperatures with- 
out cooling. 

Ilie missile picture is somewhat dif- 
ferent. .\lthougli temperatures in tire 
liydraulic sv.stem may hit l.OOOl'’ or 
inure, thennal lags ate long enough and 
flight times short enough so that most 
missiles are still able to operate satis- 
factorily with presently available hy- 
draulic fluids. Undoubtedly, all missiles 
soon will also require higher teinpct- 
atute hydraulic fluids. But because the 
problem here is less pressing, it lias been 
put off- And as a result, says one !iv- 
draulics expert, researcliers actually 
know very little at present about the 
liigh lempcratute hydraulic require- 
ments of missiles. 

Temperature Ronges 

Kor the present, Air Force has 
divided its hydraulic requirements into 
five temperature groupings. 'Hie hy- 
draulic systems tor each group arc dcsig- 
luited as follows: 

• Type I. Temperature range for this 
system is —63 to 1601''. A number of 
petroleum base oils have been qualified 
as Type 1 hydraulic fluids, 

• Type II. Temperature range for 
Type II systems is -65 to 2731''. Fluid 
spcciScations covering this group have 
been met by petroleum base oils. 

• Type in. 'Ibis is the fiist type hy- 
draulic system to require synthetic 
fluids. To date only one has qualified, 
remperature range is —65 to 400F. 

• Type IV. No specification yet exists 

AVIATION WEEK, Jonuory 5, 1959 


Only CHERRY Gives You 
HIGH CLINCH RIVETS* 



A Complete Line 

I 

For The Aircraft Industry 

the Cherry "600” Rivet — in A-286 Stainless Steel 
the Cherry "700" Rivet — in Aluminum 
the Cherry "800” Rivet — in Monel 


Industry-proven Cherry High Clinch Rivets offer advantages 
superior to any other blind rivets: (1) Superior Clamp-up, 
<2) Complete Hole Fill, f3) Positive Inspection, (4) Uniform 
High Pin Retention, (6) Wide Grip Range. 

Cherry High Clinrdi Rivets — in A-286 Stainless Steel, Alu- 
minum or Monel — are designed and produced for the air- 
craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O. Box 2167-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA ' 

Townsend Company 

ESTABirSH£O T816 • NEW BRIGHTON, PA. 





How to squeeze more production from 
your automatic forging equipment 


„,attto extra cost 



AUTOMATIC forging machines are no 
X\. better than the uniformicy of the steel 
you process. When structural or chemical 
changes occur in the steel you’re using you 
have to interrupt operations to adjust your 
equipment. And you lose the continuous 
production you paid for! 

You can avoid these interruptions by using 
uniform steel. Timken'*' electric furnace 
fine alloy steel, for instance. It’s uniform 
from bar to bar, heat to heat, order to 

We take many extra quality-control steps 
to make sure it's uniform — many of them 
were American steel industry "firsts”. For 


example, our magnetic stirrer for molten 
steel assures equal distribution of alloys, 
uniform temperature and working of the 
slag. A direct-reading spectrometer insures 
exactly correct composition to the very 
moment a heat is tapped. And individual 
order-handling assures uniformity chat 
meets your own end-use requirements. 

You'll squeeze the most production from 
your automatic forging equipment, at no 
extra cost, by specifying Timken fine alloy 
steel. You’ll get uniform steel and faster, 
continuous production. The Timken Roller 
Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: "TIMROSCO”. 


nMPN-STEEl 

SPECIALISTS IN FINE ALLOT STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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for this group. Tentati\'C temperature 
r.inge is —65 to 5501''. These fluids arc 
expected to be synthetics. Tlic require- 
ment for Type IV hvdraulic fluids is 
estimated to be one to three vears a\\-as . 

• Type V. No specification has been 
established for this group; temperature 
mngc is tciitatis-cly set at —65 to 700h'- 
ll also is expected to use ssnthctics. 
I ime requitcnicnt is estimated at t\so to 
four ye-jTS from nose. Tvpcs I\' and V 
are onlv tcntatisc targets and ma\' «cll 
merge into one group as the hsdraulic 
program progresses. 

-Mthough not officially tagged as 
T\pe VI, there is a sixfli group. This is 
the 1,000!' hvdraulic system, lire ten- 
tatis'c tcmpcraluro range set for this 
system is 20 to l.OOOF Init may turn out 
to be sonievs'hat narrower. Researchers 
in this area say they will settle for hy- 
draulic fluids that will operate at any 
temperature significantly abosc— and 
this is defined as 50 deg. or more— 
700F. 

Consen.siis as to the time nhen 
l.OOOF hvdraulic fluids will first he 
needed is fis’e years from now. .Most 
promising candidates for this group at 
present ate also svntlictic aimpinmds. 
But this range from 750K on is defi- 
nitely still open territory and many re- 
searchers believe that tiic natural, 
petroleum base materials have as good 
a chance as tlie syntlietics of claiming 

Nuclear Field 

There is anotlicr group of fluids that 
is being developed for use in nuclear 
powered aircraft. W’liilc tliis is a .sepa- 
rate progi.iiii from that of the higli fem- 
perahire hydraulic fluids, tlic tvvxi do 
overlap to some degree. Radiation re- 
sistant fluid will prcJkiblv- hav e to oper- 
ate in high temperature environments; 
although not .i primary goal or a requi- 
site of anv order, radiation resistance 
would be vveicomed as a secondary 
characteristic in liigh tempcr.ilnre hy- 
draulic fluids. More significant, from 
results to date, it appears tliat tlie most 
promising radiation resistant fluid is 
also one of the more promising ma- 
terials for application in the 75(1 tu 
l.OOOF range. 

\Vithin each high temperature liy- 
draulic fluid grouping, tlic Air l'■orcc is 
looking principalis lor inateri;i!s that 
remain thermally stable over the desig- 
mited temperature range. In addition, 
each hvdraulic fluid should have the 
follmving characteristics; 

• Oxidation resistance. .Mtliough this 
is less of a problem in hydraulic sys. 
tenis, vvliicli arc essentially closed, tlian 
in lubricating svstems, it is still impor- 
tant that the fluid does not react with 
the oxygen in any air that may get into 
the .system. 

• Limited viscosity range. Hydraulic 
fluids should not vary too greatly in 
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Wfiwn men pusli off for Spatsr. tfey will need the absolute accuracs^^inei-tial and 
stellar •inertial ( > n ir 1a»r e cMe t —n n CB'iiaii^te in the tmd^less-void. Working with the Air 
iiiiiLw Auluii et k. ' i has Igjiiui ' I'liInBin^ both to dBinBeent high stateef devel- 
opment. AutonetsB made \merirn'iT lirat «a£ai£&il fiijtht-test of an inertial guidance 
Q'stemin 1950. ^&^tbai,asate||^SOOsBCcnefulfligiitd«e«friiHve demonstrated the 
jxiisbility of h wiiM ilf l wi illniHiWiI Byrtfi- Autoitetus has the baste know - 
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uitosilv o\t;r the designated tempera- 
ture r.iiigc. For the 'l\-pc III fluids, the 
specification «ll.s for a minimum sis- 
cositv of 2.5 centistokes at 4001''. a 
niaximmn siscosih of 2,500 centistokes 
•It -65F. and a —751' maximum pout 
point. Ideally, tlic Air Force would like 
to liiivc a iiiiiterial that remained fluid 
from — f)5F' to 1.0001'. .\t present, this 
looks like an almost impossilslc goal to 
leacli witliin the next fesv years. I'o get 
a material that is liquid at l.OOOF. it 
may be iiecessearyto startwith tlic com- 
pound in a solid state at 0 deg. \lote- 
oset, imposing scry loss temperature 
requirements on hydraulic systems, in 
the opinion of some rese-archers, con- 
stitutes an unnecessary and possibly 
foolish penalty. Wliete there lime to he 
penalties, says Republic engineer Wil- 
liam Ma\he«'. they should Tx; imposed 
i.ii tlic ground ana not in the air. If a 
good hydraulic system is deseloped tliat 
has a loner temperature operatiiis limit 
of 20F, keep tfie aircraft in a Heated 
shelter during cold weather, particularly 
since there is electronic equipment, sucfi 
as guidance and armament components, 
that must be maintained at nOF'. any- 
nas. Mayhcn- contends. Other teemn- 
iiie-iidatidns: 

• Low sapor pressure. For *l\pc III 
fluids, the maximum allowed is 5 mm. of 
mercury at 400F'. 

• Low fopiniiig. File fluid slimild he 
able to get rid of ciitr-ained air in a 
sliort period of time. 

• High hulk modulus. If tlie ciiiiiprcs- 
sibilitr of a hydraulic fluid iiiere-.ises 
scry much with temperature, OroiiitC 
Chemical Co.’s J. S. McClure says, 
the system becomes spongy and loses 
the ability to rc.spond instantaueimsh. 

• Storage stability, llie fluid sluiuld re- 
main ready fur use after a resisonahle 
storage period, say a year. 

• Compatibility. Hydraulic fluids in 
any one group sliuuld be compatible 
with each other; flies' should not swell 
gasketing or sealant materials and 
should not corrode metals witli whicli 
they come into contact. .\t the same 
time, hosveser. it is mote than likels 
that new alloys and ekistroineric ma- 
terials will base to be developed for 
service witli very high tcinpcratute hy- 
draulic fluids. 

• Low sludge forinatioii, Fluids must 
not form or deposit coke, sludge, resin- 
ous gums or insoluble materials citlicr 
ill high temperature service or in stor- 
age. 

• Low toxicity and ignitability. I'he 
material must not be toxic eitfitr as a 
fluid or as a viipor. and it vlioiild pos,vcw 
<1 minimum autogeneous ignition tem- 
perature well above its intended mixi- 
muiii operating teniperiiliire limit. 

• Shear stability. The aliility to resist 
mcdianie.i] slieariiig forces is ;ni im- 
portant requisite for hvrlraiilic fluids, 

Tlicte arc other cliaractiristics that 



FKI dovelops suetessful oufomofeef hookup and 
couplings for fast lOX and fuel transfer 
Here, the problem was 5-feld. (1) Develop a flex- 
ible coupling for automated hookup. (2) Prevent 
leakage. (3) Protect vital internal parts from icing. 

(4) Provride high flow with minimum pressure drop. 

(5) Keep weight to a minimum. 

Flight Refueling, Inc. solved It. The long exper- 
ience of Flight Refueling, Inc. in developing, testing 
and manufacturing lightweight aerial systems, and 
the recent experience of designing components for the 
transfer of hydrocarbon fuels, LOX, HjOj, Nj, mer- 
cury and other nuclear reactor coolants, as well as 
heated gases, has resulted in the successful comple- 
tion of many unusual projects. 

If you are concerned with fast fluid transfer, re- 
member this — FRI has the engineering imagination 
to design complete lightweight systems, and manu- 
facturing facilities to produce in quantities such 
components as valves, couplings, nozzles, fittings and 
portable tanks. Write for literature. 




Flight Refueling, Inc. 
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NEW LINEAR ACCELEROMETER 
FEATURES FRICTIONLESS OPERATION 
for greater accuracy, ruggedness and reliability 




OPERATING 

mwMTWt-65“F )o*2$0*F 


In the Honeywell A-C Linear Accelerometer, Type LA-600, friction 
introduced through bearings and potentiometer slide wires is eliminated. 
This unit consists of a non-pendulous seismic mass supported on a friction- 
less spring suspension and incorporates an a-c variable reluctance type 

Inherently insensitive to cross-coupling accelerations both when at 
null and when at an acceleration along its sensitive axis, the .Type LA-600 
also features magnetic damping for near-constant damping ratio through- 
out its wide range of operating temperatures. Mechanical stops prevent 
damage from input accelerations beyond the specified full scale range. Write 
for Bulletin LA-600, Minneapolis-Honeywell, Boston Division, Dept. 11, 
40 Lite Street, Boston 35, Mass. 




Honeywell 
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uill l>c needed in new liigli tenipora- 
tiitc hydraulic fiiiid.s. Among these .itc 
Mich things as lubricity, low went, radia- 
tion resistance, high specific lic.it and 
heat transfer ctiefficiciit, low coefficient 
of expansion, low absorbency of water 
and low solubility in nutcr, and low 
specific grasity. Already in present hy- 
draulic fluid specifications, m.iny of 
these characteristics arc expected to find 
their way into future specifications as 
well. Others, midoiibtedlv, «ill have 
to he sacrificed for expediency. 
Development Status 

In ail attempt to meet as many ot 
tlicse conditions as possible, researchers 
nitli one major exception arc concen- 
trating tlieir efforts to deselop liigli 
teinpcruture hydraulic fluids on syn- 
thetic cheniicals. 

The exception is the Pettolcuni Re- 
fining Laboratory at Pennsylvania State 
University. Here, for the past 12 years, 
Dts. M. R. h'enske and 1'. Klaus have 
been earrving out a continuing study 
of petroleum-based hvdrocarbons for 
W'ADC, which is still vcr\- interested 
in petroleum’s polcutial for high tem- 
perature aircraft app1ie,itions both us 
cii|iue oils and as hydraulic fluids. 

Broken down by system tv’pes or 
temperature ranges, the current status 
(if the various fluid research efforts arc 
as follows; 

Typ 111, -65 to -tOOT. l o date, the 
only fluid in this group accepted by the 
Air Force is Oronite's blend of disilox- 
ane ester and dioctvl sebae.itc in which 
oxidation and liydrolysis inliibiting ad- 
ditives liavc been incorporated. 

Originally, Oronite offered the Air 
l•'(lrce just tlie plain disiloxaiie ester. In 
testing the material, W’ADC research- 
ers were surprised to find that, unlike 
most livdraulic fluids which caused 
g.iskets ;ind seals to swell too inuch, 
the Oronite product did not e.tuse the 
elastomeric materials to swell enonjli. 
To correct this condition, WADC 
added the dioctyl scbacite. 

As a group, the org.inic silicate ester 
base fluids look promising, according 
to McClure, and it i.s estimated tliat 
they vvill be used extensively over the 
next 10 vears in this temperature range 
or even beyond. 'I’he development of 
suitable pumps and elastomers for 
higher temperature operation, says Mc- 
Clure, must be a concurrent achieve- 
ment and mav prove more difficult than 
Ihe development of higher temperature 
livdraulic Aiiids. 

The straight silicones possess poor 
steel-on-stcel lubricity. McClure says, 
and other synthetics such as esters of 
dibasic acid and polyglycols do not meet 
Air Force reejuirements over the operat- 
ing temperature range. 

Dow Corning Corp.. also working in 
this area, claims it has made consider- 
able advances on the lubricity of sili- 


cones. The coinpanv' says tliat tlic big- 
gest problem at the present time is tlie 
lack of pumps that can handle high 
teinperafnrc fluids. 

With the comparatively small 
iimoimt of air that gets into a hydraulic 
system, Hercules believes tliat the high 
lubricity and thermal stability of its 
llctcoluhes A and F'. peiitaerythritol 
esters of saturated fatty acids, make 
them strong contenders as base stocks 
for synthetic livdraulic fliiiis in tliis 
temperature range and possibly higher. 
Cclanese Corp., working on tlic devel- 
opment of finished livdraulic fluids for 
service up to 5001’, is also verv' much 
interested in tlic peiitaerythritol esters. 

George Baimi. W’.'kDC project engi- 
neer on hvdraiilic fluids, savs tlicic is 
still some interest in the synthetic esters 
for application in this temperature 
range. However, their high temperature 
properties, he adds, arc questionable, 
particularly at 500F and beyond. 

'['vpc (V. —65 to about s50F; Type 
V, —65 to 700F'- .'\t this point, Baimi 
declares, it is difficult to distinguish be- 
tween 'I ype IV and Type V fluids or to 
draw a clear line of demarcation be- 
tween rest-.ircli in the two areas. He 
also points out that it may lie extremely 
difficult to meet the Air Force’s require- 
ment for a — 65F starting lemperaturc 
and that tliere is aivv-jv’s the pos.sibility 
that Strategic Air Command .ind ’Facti- 



design-procurement! 


It's the key to a wide range 
of pre-tooled filler caps and 
componenta. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 
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Steels to meet the exacting specifications of the aircraft, missile 
and bearings industries are being produced at Midvale-Heppenstalt 
by the MiDVAC Process of consumable electrode melting. 


Super alloy steels with increased tensile and impact . . . 
improved stress rupture strength at elevated temperatures . . . 
longer fatigue life. Midvac Steels are made for jet turbine and’ 
afterburner components and critical parts where strength is 
needed at temperatures above !000°F. Steels for landing gear parts, 
retainer rings, compressor rotor blades. Steels for missile 
components such as combustion chambers, tail cone assemblies, 
nose cone or structural members. 


Midvac Steels are offered in ingots, billets, and forgings of high 
temperature alloys and steels for critical applications. 


MIDVALE-HEPPENSTALL CO, 


Nicetown, Philadelphia 40, Pa. 

Safosidiary of HEPPENSTAU COMPANY, Pittsbiirgh, Pa. 


SUPER ALLOY STEEL BY MIDVAC 
...A NEW STANDARD IN QUALITY 


c-jl .\ir Coniniand in.iv iunc to accept 
a somewhat hi|hct tcmpcfature, at 
least initially. 

If a — 6St'' low temperature require- 
meni pri)\cs to be the case, then the 
silicone fluids appear to be the most 
likely candidates for covering the enm- 
plete toinperaturc range despite their 
present lubricitv ptoblcms. 'lire use of 
additives to iiiiprmc fubricih looks 
promising, sass Baum, and may well 
make the silicones serious contenders 

General Klectric, for eNiimple. has dc- 
lelnped a special addifise whicli im- 
proves the lubrication features of 
silicone fluids fur sliding steel surfaces. 
It is incorporated iu Cencial Klectric's 
Versilube 81717. a liigh temperature 
hydraulic fluid deseloped under the 
sponsorship of ^V,^DC (AW Nov. IS. 
1957, p. 115). nic Sl7i7 chlorphcnyl 
silicone fluid, according to the Air 
I'orcc, is capable of efficient operation 
f'om —651'’ to 5751'’. 

Meanwhile, ^\'.\DC, which lia.s the 
over-all responsibility for the program, 
is carrving out in-fiouse dcseicipmcnt 
rm a sariet)' of tctra-alkylsilimcs which 
.itc being considered for use up to 7001'. 
W.'\DC is also looking at some min- 
eral oil blends, prepared by PRl.'s 
I tnske and Klini.s. that have neser been 
a\-ailable before, Kor potential applica- 
tion at the 700K lesel. these blends ap- 
proach the maximum theoretical ther- 
mal limit for liydrocarbons, 

Dow Corning is also working in this 
area but on its own because it wants to 



Coafing for Tifanium 

Batfici-typc ceramic coating prevents con- 
tamination of titaniuiii alloy during l,70OF 
licat ticatment in vertical fnmacc at Boeing 
.Mrplane Co. Fnmace handles 4al0 ft. 
6,\1-4V titanium alloy sheet during the 30 
min. process. Protective coaling, which fuses 
at I.-fSOF. has proved efleetivc with titanium 
and some stainless steels, the aircraft nianu- 


ha\c use of the rcsciitch later. Ibc com- 
pany is working on pohsiloxancs, pri- 
marily halugenatcd polvsiloxancs. and 
silanes, both aryl and iilkysilancs. One 
of its more promising formulations is 
QI''-()-7009, whicli chcmieallr- is di- 
plieiiyldidodecslsilaiic. 'llie material, 
according to Dow Corning, is stable 
from —25 to 550F and. for shorter 
periods, up to 700F. Under test by the 
,\ir Force, tlic compound is now com- 
mcrciiillv available and sells for S30 per 
pound in gallnn quantities. Like many 
of the other hydraulic fluids, it is also 
Ijting offered, with different additives, 
as a high temperature engine lubricant. 

Stauffer Cheinie.d Co. is carrying 
out research on liigh temperature hy- 
draulic fluids tirrough its .Anderson 
Chcmiral Co. Division whicli special- 
izes in the synthesis of orgiinomctallic 
materials ba.scd cm silicon and boton. 
•At present, .Anderson has gosemnient 
contracts for work on the alkylsilanes. 
Polyphenyl Ethers 

Bevond 700F. The most promising 
hydraulic fluid candidates for mte at 
temperatures abosc 700F arc the poly- 
plicnvl ethers. Originally, these mater- 
ials were dcrelopci chiefly for their 
radiation resistaiice. 

Shell Oil Co.. General Electric and 
Monsanto Chemical Co. Ii.nc been 
actisely exploring the polyphenyl ethers 
under Air F’orcc contracts, while Dow 
Chemical has been carrying out work 
on these mutctials on its own. 

T he upper teinperatiite limit fnr the 
ethers is prcscntlv estimated to be about 
900F. 

hfonsanto is also working on an .Ait 
Force contract to develop a hydraulic 
fluid base stock for service at l.OOOK. 
I'hc company considers the polyphenyl 
ethers definitely unsatisfactorv for oper- 
ation al this temperature except for sery 
short periods of exposure. 

W'ADC is also looking at some poly- 
nuclear aromatics and tctra-arvlsilane 
for possible use in this temperature 
range. The in-housc research on the 
ferrocene deriMitises. orgunosilicon and 
other otginic and inorganic materials 
is being carried out by the polymer 
section of the Materials Laboratory. 
This section is also doing some work 
on tetra-sub.stituted ureas. 

.Another possibility that interests the 
Air Force is the use of liquid metals, 
the most promising of which is NaK,,, 
the eutectic mixture of 77% postassium 
and 23% sodium (AW Nov. II, 1957. 
p. 69). Corrosiveness, spontaneous igni- 
tion and cxplosise reaction with water 
are some of the principal disadvantages 
of the material. 'I’hc Air Force has a 
contract with General Electric for the 
studv of liquid metals as power trans- 
mission fluids. 

Other strong candidates in the 700F- 
plus range, according to WADC’s 
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Achieving the ideal combination of 
flexibility, reliability and cost in 


I cited where 
I safety factors 


laid up with a tight lay for further 
flexibility. How tight? If too tight, 
cabling speed is ■” ■■ — ■’ 



cable core interstices. This not o 
creates an attractive appearance 
possibility of c 
losiv— 

flexible cable 
jacket. 

A loose, tubed jacket gives the laye 
of cable room to move with i-espi 
to caeh other for maximum flexibilit 
However, because of its looseness 
extruded jacket 


relia 


lity o 


> JACKET^ EXTRUDED JACKET 

include the stiffness of the primary 
insulating material, the angle of 
braid and the use of tapes in cable 
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Whtds higiilr adapred to rou^h BSd9*. 

RUST-PROOKD . . . by dne ploriit^. 
Darnell Casters 9ive longer, eote-free life 
whererer water, steam and eerroding chem- 
icals arc freely used. 

LUBRICATION - . all swivel and wheel 
bearings are factory packed with a high 

tack by heat and water. Zerfc finings ore 
STRING GUARDS . Even though string 



George Baum, ate the fcrtocenc deri\a- 
tives, complexes of iron and cvclopenta- 
diene. A strong point in their favor 
is their wide liquid range. WADC is 
working on these materials, but to date 
there is still comparatiiely little data 
availahie. 

.Another authority on the merit of 
the new hydraulic fluids is Republic 
Asiation. In its work on the dtulDp- 
mi'iit of a complete hydraulic system 
for operation at l.OOOK, Republic has 
made a fairly extensive study of the new 
fluids and has checked some of them 
out in a hydraulic test rig at its harm- 
ingdalc plant. The test rig is basically a 
miniaturized, high temperature hy- 
draulic system. 

One of the most important reasons 
for the miniaturization, according to 
Republic, is the high cost of the fluid 
samples, some of which run as high as a 
Sl.OOO a quart- 

Undet tenns of the Air Force con- 
tract. the operational temperatute limits 
for the Republic program are 20 to 
l.OOOF, 

By agreement svith W'ADC. Re- 
public has established as a program 
goiil, based on probable aircraft missions, 
an operational time of li to s hr. at 
l.OOOF. To date, this goal has not been 
met. says Republic engineer William 
-Mayhew. 'Ihc most accomplished so far 
has been 25 hr. at 800F and 1} hr. at 
900F before the hydraulic fluid broke 
down, Republic Iras run some tests at 
l.OOOF, ])ut has not yet evaluated the 
results. 

The fluid used in these tests was 
bis (par.iphcnoxy) phenyl ether, which 
was supplied the company by WADC 
Materials Laboratory- Although short 
of the l.OOOF goal, the temperatures 
reached are considered a significant 
iidsance in the field. The 250F melting 
point of the material, howeser, is con- 
sidcrerl a definite drawback to its use. 
Republic has done prcliminarv tests On 
a rearranged molecular version of the 
fluid which has a 20F melting point. 
This is bisfmctaphenoxr l phenvl ctiier. 
purcliased by Republic from Distillation 
Products Iridustries Disision of Fast- 
man Kodak Co. Results so far indic.ite 
that the bis-meta is as good or better 
than the bis-pata material. 

Among the other materials Republic 
has looked at closely are the following; 

• Oiganometallic compounds; promis- 
ing, but much work to be done on 
individual materials. One organoboron 
compound, in particular, shows prom- 
ise but has poor hydrolitic stability. 

• Ferrocene derivatives; looks good, but 
also at a very preliminarx’ stage. A ferro- 
cene dcri\’ati\'C that lodb particularly 
promising over the whole O-l.OOOF. 
temperatute range is siloxanyl ferrocene 
which also appears to be radiation tc- 

• NaK,.: Tempting because of tem- 
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perature range, HF (melting point) to 
l.f-tOF' (maximum thermal stability 
point), but poor lubricity, coriosb'e and 
hazardous. As a group, liquid metals 
don’t seem to be worth the deselop- 
mciit effort as opposed to the organic 
compounds. In fact, some companies 
are studying different organic-based ma- 
terials with an eye to replacing liquid 
metals being used in atomic reactors. 

• Silicones: Unattractive; short life at 
700F and above; poor lubricitv-. low 
hulk modulus. At high temperature, 
silicones absorb and retain air, making 
tliem spongy and resulting in flutter 
conditions in the controls. 

• Silplienylcne: An outgrowth of sili- 
cone work; lacks lubricity but merits 
attention. Republic has obtained a 
pint sample of the material from Gen- 
eral Electric but lias held off tning it 
in its test rig because of poor lubricity. 

• Alkilsilatics: Look good, but deficient 
in low temperature properties. 

• Mineral oils: A few look good. Re- 
public lias consulted Drs. Fenske and 
Klaus at Pennsylvania State Universitv', 
but so far Iras seen no indication that 
the petroleum hydrocarbons will do the 
job that the company wants done. 

Some consideration should be given 
to tlie pobsihilitv, Mayhew feels, of 
blending the different polyaromaties 
with various polyaromatic ethers in 
order to lower the melting point of the 
latter and raise the thermal stability of 
tlie former. 



Hardware Development 

With Phase I of its .Mr Force con- 
tract completed and with tlic contin- 
uation of Phase 1 scheduled to end next 
May, Republic is now preparing its 
proposal for Phase If with which it 
expects to carry out actiuil hardware 
dwclopmcnt. The companv feels it 
will lx: ready to go ahe-ad on hardware 
development, in the immediate future 
because of very encouraging results 
obhiiiied to date vvith bis (p.iiaphenoxy) 
phenyl etlicr and tlie his (metaphenoxy) 
plicnvl ether. And while the ultimate 
low temperature goal is -65F, ^[ayhevv 
believes that it will be some time 
before this is achieved and that 201' is 
the most realistic goal at present, with 
the possibility of going to zero h’ in the 

It takes about five years from the 
time a new hydraulic fluid starts dc- 
velojjmeiit, according to Baum, to qual- 
ify it- Two of tlie five ye-ars are spent 
ill just getting a large enough quantity 
of the material to evaluate. 

At W.ADC, the lubricants section 
of tlie Materials Labonitorv checks out 

S hysical and chemical properties of 
uid. Early evaluation does not differ- 
entiate between engine lubricants and 
hydraulic fluids. Working in coopera- 
tion with the components industry, the 
Materials Laboratory may spend one 


For accurate creep rupture testing 
choose from 8 ARCWELD models 

Wherever there's a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcwcld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Areweid 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
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today for more information and a complimentary Arcweld Creep 
Load Calculator. 
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the first real '"BREAK” /»?■ airborne harnesses 

THE ALL NEW 

HELICON 

CONNECTOR 




Iiutilloii of stripped conductor 
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Never before has such a unit been available— a 
reliable, pre-lnsulated “manulactuiing break” for 
aircraft and missile harnesses. Designed as a quick 
connect/disconnect for all hlgh-reliabilKy circuits, 
the all new A-MP Hslicon Connector Is completely 
envlrenmental-proofed and fully pre-lnsulated. 
Equally important, It requires a special A-MP tool 
to connect and disconnect, thereby preventing tam- 
pering and unintentional breaks In circuits. 

The Hblicon Connector can be attached to air- 
borne circuit Wires with remarkable speed and ease 
. . . permits multiple conneet/dlseonnects without 
harm to unit .. .offers the highest reliability. 



This is the product that the Avionics Industry has needed for years. 
There is nothing else on the market like it. Write for more information. 

AMP INCORPO^A ' 

GENERAL OFFICES: HARRISBURG. PENNSYLVANIA 


to hvo years collecting pcrfomiancc 
data on liow the fluid reacts with sucli 
things as seals and \alvcs in mock-up 
cquipiiieiit. Tlicn the niafcri.il min go 
to the .\ircraft and Propulsion Lahor.i- 
torics where it will be evaluated from 
a systems \icwpoint. The .Aircraft Lib- 
oratory. says Baimi. docs only simu- 
lated systems work. Dimpicte svatcin 
stiidi- \\ill be carried out by the air- 
frame manufactiircr. 

Of .ill the materials that start out 
ill the test tube, perhaps onli one in 
a million will eieutiiiilly t|ualifv as a 
high temperature hydraulic fluid. Rut 
after the fluid reaches the large sealc 
tTaluation stage, says Baum, its chautes 
for final acceptance increase to ahoiit 
one out of 25. 

.\t some point alone the line, the 
Materials I-aboratori' n ill |)rohahlv base 
written a test specification for the 
guidance of researchers working on the 
different ts-pes of fluids. Ihis «il1 
eientually be resvritten hy the Materials 
Liboraton- to fit the particular fluid 
that meets most of the target require- 
ments. Tlic Materials Libor.itor will 
then cialuatc all succeeding candidates 
for a particular hydraulic group against 
the final .specification, either ae-ceptiug 
them or rejecting them for .\ir I'orcc 
use or. possibly, ei cn rewriting the final 
specification to fit a su|)criot candidate. 

h'ortunatch'. while there is .still a 
great deal of work on the de'clopmciit 
of new hifh-teni|)eratiire hvdr.mlic 
fluids, there is also much iucenti'c. 

'Ihe present market for aircraft liy- 
draulic fluids is estimated to be about 
2-3 million gal. pet year. Almost all 
the current demand is For Mi!-ll-5fi(l6 
petroleum base Indr.uilic oils. But 
during the coming I'car. it is estimated 
that demand for ihe first svntlieties 
may run as high as SO 000 gal. .\nd. in 
the opinion of Orunile’s McGuire, a 
cimtiiuiing growth is anticiDaferl. Mon- 
santo. fur example, is confident that all 
jet aircraft, including transports, will 
require syntlictic hsdraiilic fluids in 
the not too distant future. 

The synthetic fluids can emmuand an 
attiactiie price. Type 111 ssnthetie 
materials nill probably cost about 20 
times as much as the mineral oils while 
Type I\' fluids mas cost tss icc as much 
as Type III. Present price bag on 'I'spe 
ill fluids is about S20-S25 per gal. 

It is a market that the' ehemicnl 
coiiipiiiies belicie is ivortli exploiting. 
Some companies such as Stauffer sav 
thev arc interested in sup]3lsing oiilv 
the base stocks for tlie finished fluids. 
Others, such as Celanese. sas thev 
would |jrefcr to .suppls’ the finished 
fluid. .3nd some sueii as Union Carbide 
which arc nosv siipplsing base fluid 
(the disiloxane ester for Oronite's MI .(). 
S5I5) may start marketing lini.shed 
fluids ssheneset thci find some pre- 
SLiith unforeseen adsantage in doing so. 
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New airborne Ampex...the 600-B 

Improved version of the world's most widely used 
mobile tape recorder 


For airborne or mobile data acquisition, the Ampex 800-B combines nesviy avail- 
able component hardware, improved design details and the time-proved merit of 
excellent basic design. It is a new recorder — yet a knowm quantity well past the 
shakedosvn stage. The “B“ inherits the experience of the hundreds of Model 800s 
already in active service. Its complete specifications are available now. And be- 
fore each Ampex leaves the plant, it is proved in performance tests, equalling 
or exceeding all published specifications. The Ampex 800-B is in quantity pro- 
duction and is available on a reasonable delivery schedule, 





Lab-quallty parformanea, compatible with and closely approaching Ampex's large-size 
recorders in flutter, frenuency response, and signal-to^ioise ratio specs, Current literature 


For compute in/ormofioit, lonle Dept. Vil-SUOB 

IMPEX IkSTKUMfNmiOII DIVISIDk • • ' ••TFfl STREET • REOWODO CITY, CALIFORklA 
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THE 49 
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■< 
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PRODUCTION 
RUNS 
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457 WEST FORT ST. 
DETROIT 26, MICH. 
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WHAT'S NEW 


Telling the Market 

Construction, operation, electrical 
ratines, capacities, weights and dimen- 
sional drawings on Klixon Inherent 
Overheat Protectors for single-phase a.c. 
and d.c. and three-phase aircraft elec- 
tric motors, technical bulletins MOPR-2 
and MOPR-11, Metals & Controls 
Corp.. Spencer Division, Attleboro, 
Mass. . . . High tensile fastener design 
considerations, all relevant NAS and MS 
bold spccihcations and tables cross ref- 
erencing 160,000 psi.. 180,000 psi. and 
220,000 psi. bolts and compitible stop 
nuts. Design Manual No. 5825, Elastic 
Stop Nut Corporation of America, 2550 
Vauxhal! Rd.. Union, N. J. 

State-of-the-art report on Infration 
lead sulfide photoconductors, Technical 
Bulletin 2, Infrared Industries, Inc., 165 
Highland Ave., Needham Hgts. 94, 
Mass. . . . Specification drawii^ and 
information on solder terminals. Catalog 
158-Section 1. Alpine Electronic Com- 

f onents. Inc., Waterbury, Conn. . . . 

eaturcs, applications, an^ specifications 
of Digital Indicator and Printer Model 
176, bulletin. Gilmore Industries. Inc., 
15015 Woodland Ave., Cleveland 20, 
Ohio. 

Specifications, militarv approval data 
and applications of radio interference 
and field intensity measuring equip- 
ments covering a frequency range of 
30 eps. to 1,000 me,, five four-page bul- 
letins. Stoddard Aircraft Radio Co., 
Inc., 6644 Santa Monica Blvd„ Holly- 
uood 58, Calif. . . . Specifications, ap- 
plication information and dimensional 
drawings of indicating and clcctiicat- 
ontput pressure and acceleration meas- 
uring devices and switches, pitot-static 
testers and Mach number calibrators, 
catalog package. Burton Manufacturing 
Co., 25iO Colorado Ave., Santa Monica, 
Calif. 

Illustrated booklet outlines the job 
of a takeoff monitor and describes the 
functions and features of the system, 
Sales Promotion Dept., Aeronautical 
Division. Minncapolis-IToneywell Regu- 
lator Co.. 2600 Ridgwav Rd., Minne- 
apolis 13. Minn. . . , Description, 
specifications and drawings of miniature 
encapsulated jnilsc transformers wound 
on high permeability ferromagnetic 
cores, technical bulletin, Tcchnitrol En- 
gineering Co., 1952 East Allegheny 
Ave.. Philadelphia 54, Pa. 

Illustrated catalogue outlines the facil- 
ities and describes the equipment and 
components mamifactured by the Avia- 
tion Division. \\'altcr Kiddc dc Com- 
ixmy, Inc., 675 Main St.. Belleville 9, 



DYNAMICS 

ENGINEERS 


ysis engineers to work on the 
most advanced weapon systems 
-such as the B-70, the F-108, 
and the X-IS, first manned 

A background in AE. ME, or 
other applicable experience is 
necessary. Qualified vibration 
engineers will calculate and 
measure vibration levels for 



lar airframes. The Suiter and 
dynamic analysis engineers will 

ticular airframes by analytical 
techniques and by the use of 
dynamic models, and conduct 
other studies relating to gust 
penetration, landing, and taxi 


Engineering Person 
American Aviation 
Angeles 45. CaUfori 


NORTH 
AMERICAN 
AVIATIONJNC. 
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v^itk 5ostc facts about alloy sUels. Thoufft muck of the 
mauy in tkis field, including men of broad experience mho 


Silicon - What It Is 

and What It Does in Alloy Steels 


Silicon is a very abundant non- 
metallic element, one of the chief 
elementary constituents of the 
earth’s crust. In the form of ferro- 
silicon, it is used by steelmakers 
as a deoxidizer and hardener in l>oih 
alloy and carbon steels. 

When the maximum silicon con- 
tent is specified wilhin the limits 
of 0,60 to 2.20 pet, the resulting 
steel is classed as a silicon alloy 
steel. However, all other standard 
alloy .urades are specified to a range 
of 0.20 to 0.35 silicon for purjwses 
of deoxidation. Silicon has several 
interesting effects, among them 
three that should be noted carefully: 
(1) it raises the critical temperature 
forheat-treatment:(2)astheamount 
is increased, it increases the suscep- 
tibility of steel to dccarburization 
and graphitization ; (3) combined 
with other alloying elements such 
as nickel, chromium, and tungsten, 
it promotes resistance to high tem- 
perature oxidation. 

Silicon-Manganese Steels 
Of the alloy steels relying heavily 
on silicon, one of the most important 
groups is the silicon-manganese 
series. As mentioned above, silicon 
is recognized as a deoxidizing agent, 
and a powerful one. Manganese be- 
haves in the same manner but to a 
lesser degree. 

Manganese exerts beneficial 


effects on the mechanical properties 
of heat-treated steel. Silicon as an 
alloy increases the strength. A prop- 
erly balanced combination of the 
two elements produces a steel with 
unusually high strength, and with 
good ductility and shock-resistance. 

Silicon-manganese steel has been 
widely used for the making of coil 
and leaf-type springs. It has also 
been used successfully for chisels, 
drift pins, punches, shear blades, 
mine bits, and other products that 
must be shock-resistant. It responds 
readily to oil-C|uenching, and when 
tempered at thecorrect temperature, 
it ivosscsses not only shock- resistance 
but toughness and strcnijth. 

We invite you to consult with 
Bethlehem metallurgists whenever 
you wish to know more about silicon 
and its uses in steel. If ^xiu care to 
have them do so, these technicians 
will gladly suggest the proper anal- 
ysis for your particular needs. What- 
ever it is, Bethlehem can furnish 
it, for Bethlehem makes all AISI 
standard alloy steels, as well as 
special-analysis steels and the full 
range of carbon grades. 


BETHLEHEM STEEL COMPANY 
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'PROJECT SCORE'* SCORES! 



reUability is key 
to success of 
giant sateiiite! 


Lord mounting systems played critical 
role in record-breaking feat 


The Advanced Research Projects Agency of the 
Air Force and Convair Astronautics, prime contractor, 
can take pride in this latest Atlas accomplishment. 

It b no coincidence that Convair chose Lord 
high-performance mounting systems for reliable 
protection of sensitive electronic control equipment. 

This giant leap toward the stars demonstrates 
Lord capabilities to produce custom-designed 
mounting systems of uncompromising excellence. 


N- J. - . . Characteristics and specifica- 
tions of American flexible connectors of 
Teflon, Bulletin No. TC-101, The 
•Aincric.in Brass Co., .Amctic.in Mchil 
Hose Di^•isio^. Waterhury 20. Conn. 

. . . Illustrated design infonnation on a 
device for shaft analog-to-digital con- 
version, Brochure Dl.OI. Data Instni- 
iiicnts Di\ision of Telecomputing 
Corp,. 12858 Saticoy St., North Holly- 
wood, Calif. 

Outline of rcsc.irch and dcvclopmuit 
capabilities in the general field or pyro- 
tcclinical devices as applied to incendiary 
compositions, delays and linear prod- 
ucts to produce time dclav ot cont’cy 
ignition or detonation, brochure. 'Ilie 
Itnsigii-Bickford Co.. Siiiisliury, Crmn. 
, . . Features, applications and specifica- 
tions of Model C image consertet 
camera. Isrocbutc, .^plications Engin- 
eering, Precision Technology Dept., 
l.ibrascope, liic.. 66 Soiitli P St.. Liver- 
mote. Calif. 

Bulletin 585A, a Servo Motor bulletin 
for design engineers, contains applica- 
tions data, schematics, characteristics 
and installation drawings. Merchandis- 
ing, Ketav Dept- Xorden Division. 
United Aircraft Corp., Coinnrack. L. I.. 
N, S'. . . . Control .Applications for 
Polarized Rclavs, bulletin F-7279-1, 
Batber-Colman Co.. Electrical Compo- 
nents Division, Rockford, 111. . . . De- 
scription, tolerance curves and charac- 
teristics of flow-control servo valves. 
Catalog 220. Moog Valve Co., Inc., 
Proner Airport, East Aurora, N. Y. 

Photograplis, air-flow pressure drop 
curves, operating description, cross sec- 
tion drawings and specification tables of 
40-micron breather filters. Engineering 
Data Sheet No. 101. Bendix Filter Di- 
vision, Bendix Aviation Corp., 424 
West 12 Mile Rd.. Madison Hgts., 
Mich. . . . Outline of the test and cali- 
brahon facilities for the inanufaeture of 
precision potentiometers. Technology 
instrximent Corporation of California, 
7229 -Atoll Ave., North Hollywood. 

Illustrated Gyro Ptimet explains how 
gyros work, gyro terms and gyro operat- 
ing principles. Ketay Department. Nor- 
den Division, United Aircraft Corp., 
Commack, N. Y. . . . 1958-59 General 
Electric Scaled Relay Catalog features 
enginccting infonnation on microminia- 
ture rclavs, etc.. Schweber Electronics, 
60 Herricks Rd., Mineola, N. Y- . . . 
Illustrated filter engineering and appli- 
cation reference manual contains speci- 
fications, flow curves, capacities and 
sizes, exploded views and cross-section 
drawings, livdrocarbon viscosity tables 
and a viscosity conversion chart. Bendix 
Filter Division, Bendix Aviation Corp,, 
424 West 12 Mile Rd., Madison Hgts., 
.Mich. 
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The ELAND conversion gives to operators 

HIGHER PROFITS 
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EXTENDED SERVICE LIFE 
EASIER AND CHEAPER 
MAINTENANCE 
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Sperry Develops High Density Gyro Fluid 


By Michael Yaffcc 

New York— High density of the new 
bromotrifluQtoctliyleiie gyro damping 
fluid used in Spcrn' Gyroscope’s inertial 
guidance package for the North Ameri- 
can X-15 now appears to be an eren 
mote important characteristic to many 
engineers than material’s low tempera- 
ture fluidity (AW Dec, 29. p- 25). 

Dcn’cloped in an extension of the 
work on chlorotrifluoroethylenc oils 
which have been used as flotation fluids 
in earlier inertial systems, bromotii- 
fluaroethvlcne has a density of 2.45 
gms/cm*.’ as compared to 'maximum 
density of 1.92 gms/cm* for the chloro- 
compounds. This increased density is 
expected to prose particularly impor- 
tant in missile guidance systems where 
size and weight are more critical than 
in manned aircraft. 

With its greater densits', bromotri- 
fliiorocthvlene will enable guidance 
manufacturers to float a heavier mass in 
tlic same size package or the same mass 
in a smaller package. The basic aim, 
of course, is to reduce both weiglit and 
size of the complete inertial guidance 
sistem. The inertial guidance system 
dcieloped by American Bosch ,\rma 
Corp. for the \fartin Titan, for ex- 
ample, was believed to wcigli almost 
500 1b. originally (.AW May 12, p. 92). 

With a new digital computer and 
gyro stabilized platfomi, Arma hoped to 
cut the weight in half. Eicn this, how- 
ei'ct. would still lease the total weight 
considerably higher than desired for 
newer systems, such as the one now 
under deielopment for the Lockheed 
Polaris. It is rcjsortcd that Massachu- 
setts Institute or Technologv scientists 
are trving to keep the weight of the 
Polaris guidance package to approxi- 
in.itelv 70 lb. and that an important part 
of this weight reduction program will be 
the use of liigb density damping fluids 
b.iscd on bromotrifluorocthylene. 

At present, str.iight bromotriflunro- 
ithylene suitable for use as a damping 
fluid is an cxpcnsiie material, costing 
about 5700 ^!b- in small laboratory 
quantities. With the development of a 
market as small even a.s 100 lb. per 
month, it is expected that tliis price 
will drop to SI50-5250/!b. 

In applieation.s currently under de- 
velopment, liowcvcr, the material is not 
being used in pure form, 'fhe fonnula- 
tion developed by Spetn- chemists is 
a mixture of bromotrifluoroethvlene, 
chlorotrifluoroctlivlcne and a thicken- 
ing agent. A somewhat similar formula- 
tion was also developed by Halocarbon 
Products Corp.. Hackensack. N. 
which is currently the only major pro- 
ducer of tlie base bromofiuid. Cur- 


tfiitlv, Halocarbon Products is supply- 
ing liigh densitv bromotrifluoroethylene 
oils to Massacliusetts Institute of Tecli- 
nologv for experimental purposes and is 
expected to supply Sperry with its spe- 
cial formulation as soon as Halocarbon 
ran put it into production. 

Other producers of the parent chloro- 
trifluoroefhvlene materials and poten- 
tial suppliers of the bromotrifluoro- 
ethylene fluids are Minnesota Mining 
and Manufacturing Co. and Hooker 
Chemical Corp. 

Meanwhile, the chlorotrifluoroethy- 
lene polymers, originally developed for 
the \Ianli.ittan Project during World 
War II, are flnding increasing uses as 
lubricants and protective coatings in 
liquid oxvgen and other oxidizer equip- 
ments on the ground and in the ait. 

The proneness of certain organic ma- 
terials to detonation after contact with 
liquid oxygen creates a problem in ob- 
taining lubricants suitable for use in 
liquid oxygen pumps, compressors, etc. 
There also is the problem of oxygen 
spillage at missile launching sites wbicli 
would become even more critical if 
missiles go underground in a manner 
envisionM for the Titan. For a solution 
to these problems engineers have been 
turning to chlorotrifluoroethvlene oils 
and greases which offer a high degree of 
chemical inertness and thermal stability 
as well as good lubricity at low tempera- 
ture. liigh dielectric strength, high den- 
sity and non-polar characteristics. 

•At present, chlorotrifluoroethykne 
material arc being used by Atlantic 
Missile Test Range supervisor Pan 
American W'orld Ainvays in most of its 

Cape Canaveral, Kla., and by the Mar- 
tin Co. in its ground support equip- 



statc at 15 deg. below operating (empeta- 
tuie; earlier damping medium solidifies. 


ment for both the Vanguard and the 
■nt-dn. I'he material also is designated 
for the Clark Equipment Co. com- 
pressor which is use<j to compress the 
inert gases which pressurize the liquid 
oxidizer in the Boeing Bomarc booster. 
Here, the use of the inert halocarbon 
prevents hydrocarbon contamination 
and ensures that there will be no flam- 
mable or explosive oils carried over into 
the reactive oxidizer. 

For the same reason, chlorotrifluoro- 
cthvlenc lubricants are slated for use 
in the metering pump in the first X-15 
engine, which is expected to use a liquid 
ammonia oxidizer with a JP fuel (AW’ 
Oct. 20, p. 29), as we!) as in later 
models which will use liquid oxygen. 

i’hc halocarbon oils also display high 
stabilitv and inertness in the presence 
of red fuming nitric acid and 90% hy- 
drogen peroxide and have been used in 
equipment which handles these oxi- 
dizers. One area where these fliioro- 
compounds are less successful is with 
liquid fluorine oxidizers. Jet Propulsion 
Laboratory was interested in trying the 
material on pumps for clilorinetri- 
fluoridc, and Halorarbon Products has 
been supplying the material to Bell Air- 
craft Co. But Halocarbon President Dr. 
Robert Ehtenfclc] is eonvinced that 
chiorotrifluoroethvlenc won't work and 
might present a hazard in case of con- 
tact with any liquid fluorine compound. 

In another recent development. Halo- 
carbon Products lias formulated an 
aerosol presenative vvliich consists of a 
chiorotrifluorocthvicne wax mixed with 
zinc chromate and dissolved in an aero- 
sol. This material is aimed primarilv at 
equipment in storage and the first ship- 
ment of aerosol cans is on its way in 
Martin’s Titan team at Cape Canaveral. 

To prevent equipment from rusting 
in storage, it usually is given a heavy 
coating of gre-asc. Then, cspcciallv 
when the equipment is destined for use 
with liquid oxygen, it must be chemi- 
cally cleaned and this often inc.ans it 
must be almost completely disassem- 
bled. Ihc use of the chlorotrifluoro- 
ethylcne actosal, Dr. Ehrenfeld savs, is 
expected to do aw-av with the need for 
dismantling the equipment and should 
speed the process considerabiv. In case 
of« scratch or imperfection in the coat- 
ing, the zinc chromate is designed to 
act as a rust preventive. 

Compared to the anticipated price 
of SI 50-S250/ib. for the bromofluoro- 
ethylcne damping fluids, chlorotriflno- 
rocthylene damping fluids cost S35-S45 
lb. Because the specifications governing 
fhe lubricants and preservatives are 
niucli less stringent, chlorofrifliioro- 
ethvlenc oils and waxes cost onlv 
S12-S15/1b. 
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US.\F-Conv:nVs Atlas 1 0-B is sliuu ii on its laimcb pad at Cape Canaveral, Fla., before It vtas lannclicd into orbit. Lifetime now is estimated 
at 45 days. Missile carries .-\nm-Radio Corp. of .Ainerlca vnicc-lcictypc cummuiiicatioiis rclav, and is designated Project Score for Signal 
CnuiiuunicaHoiis by Orbiting Rclav Kqnipinent (AW Dec. 29, p. 18). ,\t right, Ibe Atlas 10-B is reflected in the water trough mnning 
trnm the launch pad's flame bucket. 

Atlas Readied for Successful Launch into Orbit 
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AERONAUTICAL ENGINEERS 


Stress 

Materials & Process. 


The dynamic growth and long term requirement for the high strength to weight ratio moterials engi- 
neered and fabricated for the oircroft and missile industry by Aeronco Manufacturing Corporation hos 
generoted severol top level engineering openings in our expanding organization. These positions re- 
quire professionot competence of the highest order. As o leader in the field of odvqnced moterials 
oevelopment and structural design techniques for the oirfrome industry, our organizotion assures con- 
tinued opportunities for personol growth and ochievement. Address your inquiry to Mr, Richords, Per- 
sonnel Department. Aeronco Monufocturing Corporation, Middletown, Ohio. 
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Constructive Criticism 

111 the past t have alw'avs looked fcruard 
to the enjoyment of leading the editorial bv 
Mr. Hotz ID each Aviation V\'ekk, al- 
though 1 have not always agreed with him 
cntirelv. The enjovTnent comes from the 
fact that he discusses timely and interesting 
subjects with a directness and fearlessness 
v.'hicb is trulv commendable. 

I find it my duty, howe'er, to object vio- 
lentlv to n statement he made in the Dec. 
8 issue regarding the Navv's past strategic 
role as having , , , ‘'dei'otci^ a major portion 
of their efforts to impinge on the primary 
USAF mission of long-range megaton bomb 
delivery." On the contrary, i bclic'c Mr. 
Hotz wiU find that the Na'T has devoted 
the major portion of these efforts and funds 
towards the development of weapons dc- 
liicry- techniques which the US.VK is in 
capable of performing in their B-47s and 
B-52s. 

In this manner the Navy has averted 
a - primary reliance on the -Air Force 
3s a ‘dynamic deterrent’ . . Furthermore, 
this is a situation which would not have 
been possible had not some of the naval 
leaders "organized and led inter-scrsice at- 
tacks" to keep from being ciijnlfed by the 
glamor and glory of the .Ait Force concept 
of the big bombers. 

In closing I only wish to say to \(r. Hotz. 

and many of us have devoted our most pro- 
ductive years towards protecting jour right 
to make these criticisms, but please, don't 
ever sell \-our Navy short. 

B.H. Ashley 
Lt„ USN 
Boulder, Colo. 

Withheld Information 

ICstimatcs on the capability of out Stra- 
tegic .Air Coininand to retaliate in the event 
of an enemy attack arc very impressive. It 
mav be a great matter of pride to the mili- 
tary to know that if 100 .American cities 
arc annihilated that within hours we will 
destroy 100 enemy cities. Personally, I 
take no pleasure in such a trade. There 
may be survivors. Unless an elturt is made 
tn save them, direct them, perhaps even act 
now so that there may be more survivors, 
the conditions of such survival may be of 
doubtful duration and limited value. 

Withheld information has practically 
killed the Civil Defense. The people are 
apathetic. Two attitudes prevail. Tlic most 
picialeiit one seems to lie, "It can’t Iiappeu 

The other is, "I can't do anything 
about it anyway.” Neither attitude is healthy 
or .American, Why aren't the millions of 
people interested in avoiding conditions of 
imlcnown horror? In my opinion they don’t 
know what to expect, what to attempt to do 
about it, what the real probabilities are. Tlie 
general idea is that a hydrogen bomb is 
effective for 10 mi.. 20 or possibly 25. and 
therefore if one lives 26 nii. from City Hail 
he is immune and there is no problem. 

Will you please publish what Russia can 
do, the probable sizn of missile warhcad.s m 


LETTERS 


Acialion ITceft icefcorti^a the opinioat 
o/ iU renAetf on the isKuea raised irr the 

tetlera to the £di(or. Arialion ffeek, 
330 W. 42nd St„ Aeic York 36, JY. V. 
Trr to keep trttera under 500 teorda and 
sire a genuine identification. We icitt 
not print nnonymoua tellera, but nantea 
o! xrrilers irtff 6e icilhheld on retjueal. 

megatons, probable accuracy, possible mim- 
hets, range and the radius of effect? W'ill 

what wc are in for and let the people know 
tli.it the target areas may be small but that 
the probable strike area is large, and that 
fallout as well as sudden destruction can 
happen amyvhere? Your efforts in Aviation 
Wef.x to wake up Congress and the defense 
administrators has at least awakened many 
enginecis and technicians. I believe that 
von have better solutions to the problem 
than concrete burial vaults or mass flight, 
llic problems, the solutions and your sug- 
gestions on how to create an effort would 
make an issue of such value to the public 
that it could change history. Who ehe has 
the information or the courage to present it? 

Faul L. Saneosd 

-Anaheim, Calif. 

Emphasize Winds 

I think Mr, Haves’ description of what 
can happen in a wind shift is accurate (.AW 
Nov, if, p, 1541. I crashed in .April, 1955. 
at A’incent. Calif., when piloting a Lns- 
combe into the shear of the cold coastal air 
and the warmer desert air. There w-as a 
transition from smooth ait to extreme tur- 
bulence and loss of control in less than a 
minute. It seems there should be more 
emphasis placed on these situations when 
training pilots. Pilots who are conhised 
with downwind turns and wind shifts might 
reiiew the equation: force equals mass times 
acceleration. 

Don Llewellyn 

Ex-Pilot 

Burbank. Calif. 

P. S. I now sit on the ground and fly 
ladiO'Controlled model airplanes. 

Transitory Stall 

1 have reviewed Mr. Hayes' letter (AW’ 
Nm-. 17. p. 134) and if appears that he is 
as capable of a ISO deg. switch as the wind 
shift we have been duscussing. I am happy to 
read that he now considers niy remarks 
{.AW Oct. 6. p. 114) "obvious," but this 
is a far cry from his earlier statement (AW 
Sept. 8, p. 118). 

In his letter of Sept. 8 he 'vrote . . 
an approach, which is already at an angle 
of attack just below the stall, suddenly en- 
cuuntering an increase in headwind can also 
increase the angle of attack . . ." It was this 
Fnndamcntall)' erroneous postulation that 
piompted my comment concerning the de- 
creasing an^c of attack in such citcum- 

The Nov, 17 half-column of gobbledygook 
about, "turbulence at the shear level. Dv- 
namic imbalance . . . rotating the nose 


faster, and higher . . etc., etc., etc. 
changes this truth not one iota. .AB this 
snow can be summed up with anothCT "ob- 
vious" remark: rough air may cause a 
transitory stall, particularly if the aircraft 
under consideration is flying at a high angle 
of attack. 

No argument with this, hut we seem to 
have digressed somewhat from the original 

*^As for Mr. Hayes’ view that the effects of 
vectorial addition (of the wind gradient) 
are necessarily “puny" compared to the ef- 
fects of turbulence, I can onh' wish him 
good luck. He may need it. 

Ckaham Thomson 
Santa Barbara. Calif, 

Better Search Gear 

In a letter titled ".ASW Craft," Aviation 
Week, Nov. 3 (p. 110), it is proposed to 
replace the helicopter with a surface vessel 
of equal speed, maneuverability, eft. A fine 
idea, but it can’t be done. The chief ad- 
vantage of the helicopter is that the sub- 
marine cannot tell wnich direction it will 
"ping" from next because it is able to com- 
pletely divorce itself from the surface of the 
water and move to a new location in the 
same contact area. .A surface vessel on the 
other hand is easily tracked by the sub- 
marine and the captain then can discern the 
direction of the attacking vessel and take 
proper evasive action. 

The big need in ASW’ is better search 

Once localized von have a 50-50 chance 
of beating yoiu' foe, but the big problem is 
finding him in the first place. 

Robept Farhell 
Wheaton, III. 

Jet Fares 

Ford Eastman's article "Plan Sought 
to .Avert Used-Plane Surplus," .Aviation 
Week. Nov. 3 (p. 42). wav veiy interest- 
ing and hears more on the future than a 
lot of ns care to admit. 

I offer that an increased "specialty” fare 
for jet fiighf.s would both serve the purpose 
of avoiding dumping of piston planes on 
the market and assist in the financing of 
new equipment. The dollar returns of this 
plan are clearly visible. It would slow np 
the release of piston planes due to airlines 
offering lower (or present) fares to piston 
users thus being a buffet against themselves 
incurring possible bankruptcy losses during 
the changeover time of heavy competition 
at same fares when airlines with jet equip- 
ment. two years ahead of others, can inflict 
heavy damage. This slower release of pis- 
ton planes would also tend to stabilize their 
lessening market value at a "recuperahle" 
rate rather than to dump the piston value 
all at once. 

•Any stabilization of fares to be the same 
on jets as pistons will tend to make an ect>- 
nomic catastrophe in forcing marginal or 
newer carriers to "liavc jets or else." The 
repercussions of this will be felt for years 
in the industry and on Main Street. 

W. C. Heller 
Flontlown, Pa. 
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When fluids are 
delivered with 
precision... 


instant. But to atait the tremendous thrust of a 
jet engine I'equires only a small flow from a precise 
control- In each case, Hydro-Aire meets the 
demand for the vital conti-ol of fluids. 
Motor-operated gate valves, fuel selector valves, 
and a complete Hne of uniquely capable fuel 
booster and transfer pumps..." — '•••' ' 
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Long recognized as the standard for laboratory test applications at X-band 
these reflex klystrons are designed especially for use as bench oscillators 
and laboratory signal generators. Tuned by micrometers, they cover the full 
X-band frequency range with power output of 250 mW. Small and light, the 
X-13 and X-13B feature new low-current filaments for longer tube life. 

Varian makes a wide variety of Klystrons and Wave Tubes for use in Radar, 
Communications, Test and Instrumentation, and for Severe Environmental 
Service Applications. Over 100 are described and pictured in our new catalog. 
Write for your copy. 


V A RIAN 

PAIO ALT022, CALIFORNIA 

RepresenlaKves thruoul fhe world 


X-13 

8.2 

to 

12.4 

kMc 

250 

mW 

X-13B 

7.5 

to 

11.0 

kMc 

250 

mW 

V.39B 

10.0 

to 

15.5 

kMc 

50 

mW 

V.40B 

15.0 

to 

21.0 

kMc 

50 

mW 

V-58 

8.5 

to 

10.0 

kMc 

600 

mW 


KLYSTRONS. TRAVELING WAVE TUBES. BACKWARD WAVE OSCILUTORS. HIGH VACUUM PUMPS. LINEAR ACCELERATORS. MICROWAVE SYSTEM COMPONENTS. 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STAL^ POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 








